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Series, which includes the following report types: 
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of research that present the results of NASA 
Programs and include extensive data or 
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reference value. NASA counter-part of peer- 
reviewed formal professional papers but has 
less stringent limitations on manuscript length 
and extent of graphic presentations. 

• TECHNICAL MEMORANDUM. Scientific 
and technical findings that are preliminary or of 
specialized interest, e.g., quick release reports, 
working papers, and bibliographies that contain 
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• TECHNICAL TRANSLATION. 
English-language translations of foreign 
scientific and technical material pertinent to 
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The test report documenting the test results for the Group panel tests with and without MAF 
bonded to the panel are documented in the attachment below. 
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National Aeronautics and Space Administration 

George C. Marshall Space Flight Center 

Marshall Space Flight Center, AL 35812 



January 9,2015 


H^ytoAKraf: ET40-15-004 


TO: EV32/David O. Ordway 

FROM: ET40/Timothy C. Driskill 

SUBJECT: Composite Malcrials Acoustic Foam Pyroshock Development Test 

Tests 1 to 10, NESC-DE V- 1 4-040 

REF: ED73.1 


FT40 P? frruT’V^s and thc alburn panel test articles were tested in the 
ET4° Pyrotechnic Shock Facility, building 4619, room 170. Testing was completed on 

de , t6Sl W0S rUn 111 accordanct; wilh Test and Checkout Procedure. (TCP) 

... , ’ . ‘ A tesl art'eles except 2 of the sandwich composite panels were tested 

T 0ttaChw1 1° them ‘ A11 ofthe test articles were tested with damping foam 
attached to the panels. A total of 10 tests were performed. 


accelerometer tesl setup is shown in appendix A of the TCP and in the photographs 
this report. No post-test observations were noted 


Please direct any questions or comments regarding this test to Mr. Craig Garrison at (256) 544- 
7197orcratg.garrison@nasa.gov. v ' 



Structural Dynamics Test Branch 


Enclosure 

cc: 


ETO 1/File (w/o enclosure) 
ET40/File 
C 1 05/Steve Gentz 
ES22/David Parsons 
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Test Matrix As Run 

Test 

Date 

Panel ID 

Test ID 

1 

8-20-14 

0332A017 

Group 4 - Test 1 

2 

8-21-14 

0332A012 with foam 

Group 4 - Test 2 

3 

8-25-14 

0326A008 

Group 4 - Test 3 

4 

8-26-14 

0332A018 with foam 

Group 4 - Test 4 

5 

8-26-14 

0332A011 

Group 4 - Test 5 

6 

8-27-14 

Aluminum Pathfinder 

Group 4 - Test 6 

7 

9-2-14 

Aluminum Pathfinder 
with foam 

Group 4 - Test 7 

8 

9-3-14 

0332A017 with foam 

Group 4 - Test 8 

9 

9-4-14 

0332A011 with foam 

Group 4 - Test 9 

10 

9-5-14 

0326A008 with foam 

Group 4 - Test 10 
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Panel 

Location 

Set 1 

Accelerometers 

Set 2 

Accelerometers 

1 

350C02 31334 

350D02 43026 

2 

350D02 43026 

350C02 31340 

3 

350D02 43028 

350C02 31338 

4 

350C02 31331 

350D02 43028 

5 

350C02 31328 

350D02 43373 

6 

350D02 43373 

350C02 31333 

7 

350D02 43179 

350C02 40292 

8 

350C02 31351 

350D02 43179 

9 

350C02 31330 

350D02 43180 

10 

350D02 43180 

350C02 40295 

11 

350D02 43181 

350C02 31336 

12 

350C02 40274 

350D02 43181 

13 

350B02 11439 

350B02 11439 

Set 1 used in tests 1, 

3, 5, 7, and 9 


Set 2 used in tests 2, 

4, 6, 8, and 10 
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Accels 6 in. apart, 3 in above and below panel centertkie' 


COMMOSITr MATERIAL! 

ACOUSTIC FOAM 
PYROSHOCK OEV. TEST 
NESC-OEV 14440 
TEST 403 OM1/2014 

NASAiWSFCiE T4&PS* 


Panel 3 ft. tall 


Panel 6 ft. wide 


Typical Test Setup - Front of Panel 
Accelerometer Locations 
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1.0 INTRODUCTION 

1.1 PURPOSE 

The purpose of this procedure is to define the steps necessary to perform a pyrotechnic 
shock test in the Pyrotechnic Shock Facility in Building 4619 using pyrotechnic 
devices. 

Test Matrix Test Articles: Ten 3’x6’ composite or aluminum panels with LSC plate and 
LSC backing plate. The test matrix, tabic Vll. is described in test plan. 

Program: NESC Type of Test: Pyrotechnic Shock Development Test 

Test Purpose: To capture the acceleration time histories for the acoustic damping 

material test. 

The Pyrotechnic Shock Facility is located in Rooms 170, 170A and 170B of Building 
4619. Room 170A is designated as the Control Room. The area between Room 169 
and 170 is used for storage of secondary pyrotechnic devices. Room 170B is used for 
storage of initiators. All detonation of pyrotechnic devices will be in Room 1 70. 

1.2 SCOPE 

This document contains the steps and/or references the procedure to conduct the test. 

2.0 SAFETY 

Follow all emergency and safety requirements specified in ET01 -DYN-SHK-FOP-001 . 

2.1 Responsibilities 

The Test Engineer will be responsible for all activities occurring in the hazardous test 
area and for the safety of personnel involved in the test activities. It is the responsibility 
of each individual in a test program to fully comply with the requirements of this 
document and to report any individual not complying. Failure to do so could lead to 
serious personnel injuries or death. 

3.0 TEST REQUIREMENTS AND INFORMATION 

3.1 DOCUMENTS 

3.1.1 APPLICABLE DOCUMENTS 

Test Requirements: Pyroshock Response Characterization of Composite Materials Test 
Plan Revision D, NESC Task # TI-12-0783 (SLS ADO-21), 2/14/2014 

Test Procedure: ET01-DYN-SHK.-FOP-001 Pyrotechnic Shock Tests 
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97M00200-GRP II-PANEL 11-18 COMPOSITE TEST PANEL, GROUP II, TEST 
#1 1-#18 

97M00200-GRP I-TEST 6-10 COMPOSITE TEST PANEL, GROUP I, TEST #6-#10 
97M00201 SETUP PLATE, COMPOSITE TEST PANEL PATHFINDER 
97M00202 LSC BACKING PLATE, COMPOSITE TEST PANEL PATHFINDER 
97M00203-MODl(redline) LSC PLATE, COMPOSITE TEST PANEL PATHFINDER 
97M00204-MOD-2-22 LSC SHIM, COMPOSITE TEST PANEL 22 GPF LSC 
2014-05-05 Redline LSC Splice Plate 

3.1.2 REFERENCED DOCUMENTS 
ET01-DYN-OWI-001 Documentation Control 

ET01 -DYN-OWI-002 Test Operation Procedure Preparation and Change Control 

3.2 TEST INFORMATION 

3.2.1 The instrumentation locations arc given in the drawings listed in the applicable 
documents and appendix A for the test. 

3.2.2 Pyrotechnic shock tests may be performed on the test article in the order and 
configuration directed by the test requester. Melamine Foam is 5’ 9”x36”x4”. 

3.2.3 The shock test will be performed on a room temperature test article. 

3.3 TEST REQUIREMENTS 

3.3.1 The Test Engineer will be in charge of all test preparations and activities. 

3.3.2 All activities will be coordinated with the Test Engineer. 

3.3.3 All changes to the procedure will be coordinated with the Test Engineer. 

3.3.4 The development test articles will be tested with pyrotechnic shock test runs as directed 
by the test requester. The test article information will be recorded in this TCP. 

4.0 TEST DATA 


a. The test data includes a time history of the real time shock recorded over a 20 
millisecond or longer interval and the units are g’s peak versus time. 

b. The second plot is a Shock Response Spectrum (SRS) using 5% damping and a 
1/6 octave shock spectrum analyzer. The SRS is computed over the frequency 
band from 50 to 10,000 Hertz. The SRS units are g’s versus frequency. 

c. The data will be acquired on a Nicolet BE256LE data acquisition system and the 
SRS analysis will be performed using a personal computer and the Shock 
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Analysis Tool Analysis Software. 

d. Sample rate of I million samples per second will be used for response from the 
accelerometers. 


5.0 TEST SETUP 

5.1 TEST ARTICLE AND SHOCK PLATE SETUP 

a. The test setup is shown in Appendix A. 

b. Suspend the shock plate from ceiling using straps or cables and shackles. 

c. Suspend 1 accelerometer near the plate. Connect to data system for recording. 

d. At the start of each test day, complete ET01 -DYN-SHK-FOP-OOl, section 6. 


6.0 TEST OPERATION 


6. 1 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 


a. Record and verify the test information below and in appendix C. 

Test bio.: 01 Panel #17 Date: H/isluh { Test Article Desc.: 1M7/ TC350 
Composite Sandwich Panel, see test plan for nlv lavun. 3’x6’. Rohacell Foam & 
Tape. Aluminim LSC plate PIP# 0332A017 

Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: A1 
Actual Length Used: 1/' O S" 


b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 


Verify that the shock plate is ready for testing per section 5.1. 

Instrument shock plate. Use a #12 washer between the accelerometer and the 
insert. Each accelerometer’s torque will be to 25±5 in.-lb. 

Torque wrench: Torque value: 25 Due: ll/l/uH Cal.: Sn/lo lH 

LSC plate & LSC backer plate to Test Panel 14-13 bolt’s torque to 240=10 in-lb. 
Torque wrench: fj £$0*7 4 9 Torque value: 3.H0 Due: lo/l/uty Cal: 

LSC plate D-ring 14-13 bolt’s torque to 240 in-lb. Right side D-rings are 220 in-lb. 
Torque wrench: MiSOl HI Torque value: 21 0 Due: H/3/^ V 

Photograph the locations and orientations of all accelerometers. 

Perform the test per sections 7, 8, and 9 of ET01 -DYN-SI LK-FOP-001 . 

Photograph the test setup after the test. Photograph and document any post-test 
visually inspected observations under this test number in appendix C. , 

Verify that the test run has been completed. v i 
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6.2 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 

a. Record and verify the test information below and in appendix C. 

Test No.: 02 Panel #12 Date: Test Article Peso.: 1M7/ TC350 

Composite Sandwich Panel, see test plan for nlv layup, 3’x6’. A1 Honeycomb & 

Tape Face Sheets. Melamine Foam, Aluminum LSC plate PID# 0332A012 
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: A1 
Actual Length Used: ' e.S'' 

b. Verily that the shock plate is ready for testing per section 5.1. 

c. Instrument shock plate. Use a #12 washer between the accelerometer and the 
insert. Each accelerometer’s torque will be to 25±5 in.-lb. 

Torque wrench: fl 63^521 Torque value: 25 Due: II h(^>H Cal.: 

d. LSC plate & LSC backer plate to Test Panel 54- 13 bolt’s torque to 240±10 in-lb. 

Torque wrench: 77^ Torque value: 240 Due: if/j/uiH Cal: 

e. LSC plate D-ring 54-13 bolt’s torque to 240 in-lb. Right side D-rings are 220 in-lb. 

Torque wTench: 450794 Torque value: Due: (o/^tok fCal: 4 1 i/lc t'l 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ET01 -DYN-SHK-FOP-001 . 

h. Photograph the test setup after the test. Photograph and document any post -test 
visually inspected observations under this test number in appendix C. 

i. Verify that the test run has been completed. yCP - 

g/ll/LoW 

6.3 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 

a. Record and verify tile test information below and in appendix C. 

Test No.: 03 Panel #08 Date: ff l2$/2«m Test Article Desc.: IM7/ TC350 Solid 
Composite Panel. Fabric Ply, sec test plan for nlv lavup, 3’x6’x0.3”. Aluminum 
LSC plate PIP# 0326A008 

Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: AJ 
Actual Length Used: 4 1 

b. Verify that the shock plate is ready for testing per section 5.1 . 

c. Instrument shock plate. Each accelerometer’s torque will be to 30±5 in.-lb. 

Torque wrench: Torque value: 3 O Due: l( /l/M W Cal.: 5/V **^ 

d. LSC plate & LSC backer plate to Test Panel 56-13 bolt’s torque to 55±5 ft-lb. 

Torque wrench: 74*? Torque value: Due: |e/V*fV Cal: H/3/»V 

e. LSC plate D-ring 54-1 3 bolt’s and right side D-ring bolt’s torque to 28 ft-lb. 

Torque wrench: #l / f 50 7^1 Torque value: _2l _ Duc:/ W*fY Cal: 4 /j/JW f 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ETOl-DYN-SHK-FOP-OOl. 

h. Photograph the test setup after the test. Photograph and document any post-test 
visually inspected observations under this test number in appendix C. 

i. Verify that the test run has been completed. v 

ijlf/joH 
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6.4 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 


a. Record and verify the test information below and in appendix C. 

Test No.: 04 Panel #18 Date: g/Ww Test Article Desc.: IM7/ TC3S0 
Composite Sandwich Panel, see test plan for plv lavup. 3’x6’. Rohacell Foam and 
Tape Face Sheets. Melamine Foam. Aluminum LSC plate PIP# 0332A018 
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: A1 
Actual Length Used: 4* 9,S" 

b. Verify that the shock plate is ready for testing per section 5.1. 

c. Instrument shock plate. Use a #1 2 washer between the accelerometer and the 
insert. Each accelerometer’s torque will be to 25±5 in.-lb. 

Torque wrench: ft! ^3V 5X1 Torque value: 2g Due: ll/l/MH Cal.: //t/W 

d. LSC plate & LSC backer plate to Test Panel 14- 1 3 bolt’s torque to 240± 1 0 in-lb. 

Torque wrench: Al h5o 79*1 Torque value: AMO Due: to/ 3 fit If Cal: V/j/teAf 

e. LSC plate D-ring Vi-13 bolt’s torque to 240 in-lb. Right side D-rings are 220 in-lb. 
Torque wrench: f/\ l/5o 799 Torque value: 3 Mo/ii.p Due: W^W Cal: 9/l/te ty 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ETOl-DYN-SHK-FOP-OOI. 

h. Photograph the test setup afler the test. Photograph and document any post-test 

visually inspected observations under this test number in appendix C. , 

i. Verify that the test run has been completed. 

6.5 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 

a. Record and verify the test information below and in appendix C. 

Test No.: 05 Panel #U Date: Test Article Desc.: IM7/TC350 

Composite Sandwich Panel, see test plan for plv lavup. 3’x6‘. A1 Honeycomb & 
lane Face Sheets, Aluminum LSC plate PIP# 0332 API I 
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: A1 
Actual Length Used: W 

b. Verify that the shock plate is ready for testing per section 5.1. 

c. Instrument shock plate. Use a #1 2 washer between the accelerometer and the 
insert. Each accelerometer's torque will be to 25*5 in.-lb. 

Torque wrench: fll 4-39 Ski Torque value: Due: Cal.: S N 1 # ^ 

d. LSC plate & LSC backer plate to Test Panel 14-13 bolt’s torque to 24Q±10 in-lb. 

Torque wrench: 650 7*1*1 Torque value: 2H0 Due: Ib/jAiM Cal: H/j/wq 

e. LSC plate D-ring 14-13 bolt’s torque to 240 in-lb. Right side D-rings are 220 in-lb. 

Torque wrench: *7q1 Torque value: 2M0 Due: l»ft/ M| 1 Cal: yli/ic ty 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ET01 -DYN-SHK-FOP-001 . 

h. Photograph the test setup after the test. Photograph and document any post-test 

visually inspected observations under this test number in appendix C. - 

i. Verify that the test run has been completed. Y l CQ-~ 

‘ZltifuN 
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6.6 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 


a. Record and verify the test information below and in appendix C. 

Test No.: 06 Panel # Pathfinder Date: tf/n/ZcM Test Article Dcsc.: Aluminum 
Panel. 3'x6'x0. 1 9”, Aluminum l.SC plate PIP# Pathfinder 
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: AJ 
Actual Length Used: M' 

b. Verify that the shock plate is ready for testing per section 5. 1 . 

c. Instrument shock plate. Each accelerometer’s torque will be to 30tt5 in.-lb. 

Torque wrench: 53*7 Torque value: JO Due: Ilh/uH Cal.: S^JidH 

d. LSC plate & LSC backer plate to Test Panel 16-13 bolt’s torque to 55±5 ft-lb. 

Torque wrench: Torque value: 5*5 Due: lofj/ieN Cal: 

c. LSC plate D-ring 16-13 bolt’s and right side D-ring bolt’s torque to 28 ft-lb. 

Torque wrench: /^5o 7 ‘CL Torque value: it Due: o/J/fcw C al: V/j/a mit 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ETOl-DYN-SHK-FOP-OOl . 

h. Photograph the test setup after the test. Photograph and document any post-test 
visually inspected observations under this test number in appendix C. 

i. Verify that the test run has been completed. 

UhlUH 

COMPOSITE MATERIALS PYROSHOCK DEV. TEST 


6.7 


a. Record and verify the test information below and in appendix C. 

Test No.: Q7_ Panel # Pathfinder Date: *?/2./ ItN Test Article Dcsc.: Aluminum 
Panel. 3'x6'xO.I9”. Melamine Foam. Aluminum LSC plate PIP # Pathfinder 
Shock Source LSC Core load: 22 GR/FT Explosive Material: CH-6 Sheath: AJ 
Actual Length Used: W 


b. 

c. 

d. 

c. 

f. 

g- 

h. 

i. 


Verify that the shock plate is ready for testing per section 5. 1 . 

Instrument shock plate. Each accelerometer’s torque will be to 30±5 in.-lb. 

Torque wrench: AlitJS 511 Torque value: 3o Due: Cal.: 5/f/iW q 

LSC plate & LSC backer plate to Test Panel 16-13 bolt’s toroue to 55±5 ft-lb. 

Torque wrench : fll£So 7m 9 Torque value: £5 Due: l ajj/lt/q Cal: M/i/ wy 
LSC plate D-ring 16-13 bolt’s and right side D-ring bolt’s torque to 28 ft-lb. 

Torque wrench: flUfo *)ql Torque value: 38 Due: 1 Cal: H/J/** l*f 

Photograph the locations and orientations of all accelerometers. 

Perform the test per sections 7, 8, and 9 of ETOl-DYN-SHK-FOP-OOl . 

Photograph the test setup after the test. Photograph and document any post-test 
visually inspected observations under this test number in appendix C. 

Verify that the test run has been completed. v 0 .Cfr 

°l Il/mh 
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6.8 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 

a. Record and verify the test information below and in appendix C. 

Test No.: 08 Panel #17 Date: 1/3 /TqH Test Article Desc.: IM7/ TC3S0 
Composite Sandwich Panel. Melamine Foam, see test plan for dIv lavup. 3'x6'. 
Rohacell Foam and Tape Face Sheets. Aluminum l.SC plate PIP # 0332A017 
Shock Source LSC Core Ixiad: 22 GR/FT Explosive Material: CH-6 Sheath: AI 
Actual Length Used: H* 

b. Verify that the shock plate is ready for testing per section 5.1. 

c. Instrument shock plate. Use a #12 washer between the accelerometer and the 
insert. Each accelerometer's torque will be to 25±5 in.-lb. 

Torque wTench: ftltlASXl Torque value: 2i Due: II /if My Cal.: 5/?/w y 

d. LSC plate & LSC backer plate to Test Panel 16- 13 bolt’s torauc to 240±1 0 in-lb. 

Torque wrench: Torque value: 2H0 Due: lo/il l*H Cal: ‘j/j/uif 

e. LSC plate D-ring 16-13 bolt’s torque to 240 in-lb. Right side D-rings are 220 in-lb. 

Torque wrench: Torque value: Jtqo Due: ;«/)/t»W Cal: H 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 0 of ET0 1 -DYN-SH K-FOP-OO 1 . 

h. Photograph the test setup after the test Photograph and document any post-test 
visually inspected observations under this test number in appendix C. 

i. Verify that the test run has been completed. V 

T/3 {UH 

6.9 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 


a. Record and verify the test information below and in appendix C. 

Test No.: 09 Panel #J_L Date: 1/M/te iM lest Article Desc.: IM7/ TC3S0 
Composite Sandwich Panel. Melamine Foam, sec test plan for nlv lavup. 3’x6'. Al 
Honeycomb & Tape Face Sheets. Aluminum LSC plate PIP# 0332A01 1 
Shock Source I .SC Core I pad: 22 GR/FT Explosive Material: CH-6 Sheath: Al 
Actual Length Used: M* . " 

b. Verify that the shock plate is ready for testing per section 5.1 . 

c. Instrument shock plate. Use a #12 washer between the accelerometer and the 
insert. Each accelerometer’s torque will be to 25±5 in.-lb. 

Torque wrench: 5X1 Torque value: 2,5 Due: II ll/*N Cal.: 5/7/fetq 

d. LSC plate & LSC backer plate to Test Panel 16-13 bolt’s torque to 240± 10 in-lb. 
Torque wrench: Torque value: 2. MX) Due: |o/3/A»N Cal: M/j/Jo/M 

e. LSC plate D-ring 16-13 bolt’s torque to 240 in-lb. Right side D-rings are 220 in-lb. 
Torque wrench: Pi LSo Tff Torque value: 3M0 /i?20 Due: itpjltW Cal. ^/J/toN 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ET01-DYN-SHK-FOP-00I . 

h. Photograph the test setup after the test. Photograph and document any post-test 

visually inspected observations under this test number in appendix C. . 

L Verify that the test run has been completed. v t-tD - 
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6.10 COMPOSITE MATERIALS PYROSHOCK DEV. TEST 

a. Record and verify the test information below and in appendix C. 

Test No.: IQ Panel Date: if 5 Itol* I Test Article Desc.: 1M7 TC350 Solid 
Composite Panel. Melamine Foam. Fabric Ply, sec test plan for ply lavun. 

3’x6’x0.3". Aluminum LSC plate PIP # Q326AQQ8 

Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: AJ 
Actual Length Used: S' 

b. Verify that the shock plate is ready for testing per section 5.1. 

c. Instrument shock plate. Each accelerometer’s torque will be to 30±5 in.-lb. 

Torque wrench: A? ^3*/ 52*7 Torque value: _Jo Due: llh/ul Cal.: 

d. LSC plate & LSC backer plate to Test Panel '/*- 1 3 bolt’s torque to 55±5 ft-lb. 

Torque wrench: A)<£5P7 l ~n Torque value: 55 Due: Cal: H j3/l»)q 

e. LSC plate D-ring '/>-l 3 bolt’s and right side D-ring bolt’s torque to 28 ft-lb. 

Torque wrench: Torque value: _ Due: m/3/ x»»( Cal : *f/j/i»N 

f. Photograph the locations and orientations of all accelerometers. 

g. Perform the test per sections 7, 8, and 9 of ETOl-DYN-SHK-FOP-OOl . 

h. Photograph the test setup after the test. Photograph and document any post-test 
visually inspected observations under this test number in appendix C. 

i. Verify that the test run has been completed. 0- 

Vs/toH 


7.0 RECORDS 

The test report for this test will control and include the following records: 

a. This "AS RUN” TCP. 

b. The test data and the equipment list. 

The test report is controlled by ETOI-DYN-OWI-OOI, Documentation Control. 
However, due to the ITAR designation for the test results, the test report and data will 
be securely controlled. The test report will be available no later than 30 days after test 
completion. The Test Requirements will not be included in this TCP or in the report, 
but a copy may be filed with the report for future reference. 

8.0 TOOLS. EQUIPMENT. AND MATERIALS 

The equipment used during this test will be listed in a table as part of the test report. 
The list will include test equipment calibration due dates. 

9.0 PERSONNEL TRAINING AND CERTIFICATION 

Personnel certified as Propellant and Explosive Handlers are required to conduct this 
test. 
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POST-TEST VERIFIC ATION 

The Test and Check-out Procedure NESC-DEV-14-040 has been satisfactorily completed and 
documented. 


inecr / ET40 


Test Engini 


7/5/ao/y 

Date 
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APPENDIX A 

TEST SETUP 
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Composite Materials Acoustic Foam Pyroshock Development Test 

Test Article Panel: Sandwich or Solid Composite. Vertical Position 

Supports: Straps and Shackles 









• 

o 

♦ 

• 

O 

• 

o 

• 

o 

o 

o 

o 

• 

A1 A3 A5 A7 A9 All 

A2 A4 A6 A8 A10 A12 

o 


- „ _ 

Front View 




Back View 




365 of 382 


NESC Request No.: TI-12-00783 





Version: 



NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: 

NESC-RP- 

12-00783 


1.0 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 369 of 461 
Composite Materials Subjected to Pyroshock Loading 


El 40 / Vibration, Acoustics, and Shock Tram 

Composite Materials Acoustic Foam 
INroshock Development Test 

NF.SC-OFV- 14-040 

Rttialoii: llairllar 

Date: OX/15/2014 

Pase 13 of 20 


APPENDIX B 


ACOUSTIC FOAM PANEL TESTS 

(from the test plan) 
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Acoustic Foam Panel 1'ests 


Test 

Order 


Panel No 

Type 

Core 

Load 

Dampening 

1 


17 

Rohacell 

22 

0 

2 


12 

Al 

Honeycomb 

22 

Damped 

3 


8 

Monolithic 

22 

0 

4 


18 

Rohacell 

22 

Damped 

5 


11 

Al 

Honeycomb 

22 

0 

6 


Pathfinder 

Aluminum 

22 

0 

7 


Pathfinder 

Aluminum 

22 

Damped 

8 


17 

Rohacell 

22 

Damped 

9 


11 

Al 

Honeycomb 

22 

Damped 

10 


8 

Monolithic 

22 

Damped 
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APPENDIX C 


TEST DATA SHEET 
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TEST DATASHEET 


Test No.: (M Panel # 17 Date: Test Article Desc.: 1M7/TC350 Composite Sandwich 

Panel, see test plan for ply layup. 3’x6’. Rohaecll Foam and Tape Face Sheets, A|. LSC plate 
Test Article Configuration: hanainu 

Test Article Drawing #: 97M00200-GRP 11-PANEL 17 Material: IM7/TC350 PIP# 0332A0I7 

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing #: 97M00203-MQDHrcdlinc) Material: Aluminum S/N: na 

Test Article Drawing # : 97M00204-MQD-2-22 Material: Aluminum S/N: rja 

Shock Source: LSC I7N: none LSC Core l.oad: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: 4' D.S" 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

31334 

2 

D02 


3 

D02 

42<u? 

4 

C02 

3 1331 

5 

C02 

3JJ28 

6 

D02 

<43 373 

7 

D02 

43/79 

8 

C02 

3 1351 

9 

C02 

3I33C 

10 

D02 

q3 ito 

11 

D02 

H3'tl 

12 

C02 

k0 27>f 

13 

B02 

m 











Aluminum LSC panel severance: ( CY is )' No ) 


Post-test visually inspected observations: 


Test No.: 02 Panel #12 Date: ^*<4 T est Article Desc.: IM7 TC350 Composite Sandwich 

Panel, sec test plan for nlv lavup. 3'x6‘. Al Honeycomb and Tanc Face Sheets. Melamine Foam. 
Al. LSC plate Test Article Configuration: hanainu 

Test Article Drawing #: 97M00200-GRP 11-PANEL 12 Material: IM7/TC350 PIP# 0332A0I2 
Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder 
Test Article Drawing #: 97M00203-MODl(redline) Material: Aluminum S/N: na 
Test Article Drawing #: 97M002Q4-MOD-2-22 Material: Aluminum S/N: na 


Shock Source: LSC L/N : none LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: >4* fl.j* 

Accelerometer MFG: PCB Model: 3S0XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

I/OC. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

43026 

2 

C02 

3|34o 

3 

C02 

3/73? 

4 

D02 

H3W 

5 

D02 

43373 

6 

C02 

31333 

7 

C02 

WV, 

8 

D02 

43 m 

9 

D02 

43 110 

10 

C02 

4 otW 

11 

C02 

J/.V6 

12 

D02 

4?/*/ 

13 

B02 

IIMJ7 











Aluminum LSC panel severance: (/Y es)/ No ) 
Post-test visually inspected observafions: *l»<t -e. 
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TEST DATA SHEET, cont. 


Test No.: Q2 Panel #Qg Date: Test Article Desc.: IM7/TC350 Solid Composite 

Panel. Fabric Ply, see test plan for olv lavup. 3’x6’. Al. LSC plate 
Test Article Configuration: hanging 

Test Article Drawing #: 97M00200-GRP [-TEST 8 Material: IM7/TC3SO PIP# 0326A0QX 

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing #: 97M00203-MQDHredline) Material: Aluminum S/N: na 

Test Article Drawing #: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC L/N: none LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: H 1 


Accelerometer MFG: PCB Model: 3S0XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

31334 

2 

D02 

43«t 

3 

D02 

4302* 

4 

C02 

31 33 1 

5 

C02 

JIW 

6 

D02 

H3373 

7 

D02 

213171 

8 

C02 

3135 1 

9 

C02 

31330 

10 

D02 

431*0 

11 

D02 

HUM 

12 

C02 

40.174 

13 

B02 












Aluminum LSC panel severance: ( Yes] V No ) 
Post-test \isually inspected observations: noat 


Test No.: 04 Panel « l 8 Date: Test Article Desc.: IM7<TC350 Composite Sandwich 

Panel, see test plan for plv lavup. 3'xb'. Rohaccll Foam and Tape Face Sheets. Melamine Foam. 
Al. LSC nlate Test Article Configuration: hanging 

Test Article Drawing U: 97M00200-GRP 11-PANEL 18 Material: IM7/TC350 PIP# 0332 AO 18 

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing #: 97M00203-MQDl(redline) Material: Aluminum S/N: na 

Test Article Drawing it: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC L/N: none LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: H' Of 


Accelerometer MFG: PCB Model: 350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

IrK. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 


2 

C02 

31340 

3 

C02 

31 3 3? 

4 

D02 

4302* 

5 

D02 

41373 

6 

C02 

31 333 

7 

C02 

140211 

8 

D02 

43m 

9 

D02 

43 llo 

10 

C02 

40*15 

11 

C02 

rs|33t 

12 

D02 

^31 tl 

13 

B02 

_U 2 m 











Aluminum LSC panel severance: ((Js^/ No ) 


Post-test visually inspected observations: float 
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TEST DATA SHEET, cont. 

Test No.: 25 Panel #H Date: Test Article Desc.: IM7/IC350 Composite Sandwich 

Panel, see lest plan for plv lavup. 3’x6\ Al Honeycomb & Tape Face Sheets. Al. LSC olate 
Test Article Configuration: hanging 

Test Article Drawing#: 97M00200-GRP 11-PANEL 1 1 Material: 1M77TC350 PIP # 0332 AO 1 1 

Test Article Drawing ft: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing ft: 97M00203-MQDHredline) Material: Aluminum S/N: na 

Test Article Drawing ft: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC 1VN : none LSC Core Load: 22 GK/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: M 1 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N : 

1 

C02 

3 133 H 

2 

D02 


3 

D02 


4 

C02 

31331 

5 

C02 

3I32K 

6 

D02 

H33V 

7 

D02 

4J/77 

8 

C02 

3IJSI 

9 

C02 

31330 

10 

D02 

H3!t0 

11 

D02 

<t3in 

12 

C02 

Voi7V 

13 

B02 

.11131 












Post-test visually inspected observations: n 


Test No.: 06 Panel ft Pathfinder Date: Test Article Desc.: Aluminum Panel. 

3'xb’xO. 19". Al. LSC plate Test Article Configuration: hanging 

Test Article Drawing #: 97M0020I Material: Aluminum 50S2 S/N: Pathfinder 

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing #: 97M00203-MQD I ( redlinel Material: Aluminum S/N: na 

Test Article Drawing ft: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC L/N: no* « LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: H' 2' fitfi Sf l'cJ 

Accelerometer MFO: PCB Model. 350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 


2 

C02 

3 Ifto 

3 

C02 

31M 

4 

D02 

Wolf 

5 

D02 

TO 

6 

C02 


7 

C02 


8 

D02 

43/79 

9 

D02 

143110 

10 

C02 

H°235 

11 

C02 

3U36 

12 

D02 

JUI1L. 

13 

B02 

jinn 












Aluminum LSC panel severance: «?esy No ) 
Post-test visually inspected observations: /foe 
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TEST DATA SHEET, cont. 


Test No.: 07 Panel # Pathfinder Date: Test Article Desc.: Aluminum Panel. 

3'x6’xO.I9" Melamine Foam. Al. LSC nlate Test Article Configuration: hanging 

Test Article Drawing ff: 97M00201 Material: Aluminum 5052. Melamine Foam S/N: Pathfinder 

Test Article Drawing ft: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing ft: 97M00203-MQDl(redlinc) Material: Aluminum S/N: na 

Test Article Drawing ft: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC L/N: none LSC Core load: 22 OR/ FT Explosive Material CH-6 

Sheath: Aluminum Actual Length Used: 4' 


Accelerometer MFG: P('B Model: 350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

■3I33S 

2 

D02 


3 

D02 


4 

C02 

31331 

5 

C02 

MM 

6 

D02 

H33T) 

7 

D02 

1/3171 

8 

C02 

3I3SI 

9 

C02 

31330 

10 

D02 

^3 ISO 

11 

D02 

H3IIL 

12 

C02 

40274 

13 

B02 

MW 











Aluminum LSC panel severance: ((Yes)/ No ) 
Post-test visually inspected observations: rip*e. 


Test No.: Q8 Panel #17 Date: 4 Test Article Desc.: IM7TC350 Composite Sandwich 

Panel, sec test nlan for ply layup. 3’x6’ , Rohaccll Fo am and Tape Face Sheets, M elamine Foam. 
Al. LSC plate Test Article Configuration: hanging 

Test Article Drawing ft: 97M00200-GRP 11-PANEL 17 Material: 1M7/TC350 PIP# 0332A017 

Test Article Drawing ft: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing ft: 97M00203-MQD 1 ( rcdlinei Material: Aluminum S/N:na 

Test Article Drawing ft: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC L/N: none LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

s/n 

Loc. 

Model 

S/N 

1 

D02 

H3 olL. 

2 

C02 

31340 

3 

C02 

3/33? 

4 

D02 

W02g 

5 

D02 

43373 

6 

C02 

in 33 

7 

C02 

H02U 

8 

D02 

43/77 

9 

D02 

43l«> 

10 

C02 

HOIK 

11 

C02 

.3 im 

12 

D02 

43/*/ 

13 

B02 

IIS 34 











Post-test visually inspected observations: 
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TEST DATA SHEET, cont. 


Test No.: 09 Panel #1_1 Date: ?/! l/feiH Test Article Desc.: 1M7/TC350 Composite Sandwich 
Panel, see test plan for plv lavup. 3'x6’. A1 Honeycomb & Tape Face Sheets. Melamine Foam. 
Al. LSC plate Test Article Configuration: hanging 

Test Article Drawing #: 97M00200-QRP 11-PANEL 1 1 Material: lM7yTC3S0 P1D #0332A011 

Test Article Drawing It: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing II: 97M00203-MQDWredline) Material: Aluminum S/N: na 

Test Article Drawing #: 97M00204-MQD-2-22 Material: Aluminum S/N: m 

Shock Source: LSC L/N: none LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: 4 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3I3JT 

2 

D02 


3 

D02 

H3oig 

4 

C02 

3(33/ 

5 

C02 

3/30.8 

6 

D02 

43373 

7 

D02 

43177 

8 

C02 

31351 

9 

C02 

3|JJo 

10 

D02 

4 3l tO 

11 

D02 


12 

C02 

4fl*7V 

13 

B02 

11*1 31 











Aluminum LSC panel severance: (Tes y No ) 
Post-test visually inspected observations: /la^it 


Test No.: IQ Panel #Q8 Date: 4/5 Test Article Desc.: IM7.TC350 Solid Composite 
Panel. Fabric Plv. see test plan for plv lavup. 3’x6’x0.3". Melamine Foam, Al. LSC plate 
Test Article Configuration: hanging 

Test Article Drawing ti: 97M00200-GRP 1-TEST 8 Material: 1M7/TC350 PIP # 0326A008 

Test Article Drawing //: 97M00202 Material: Aluminum S/N: Pathfinder 

Test Article Drawing ft: 97M00203-MQDI(redline) Material: Aluminum S/N:tja 

Test Article Drawing #: 97M00204-MQD-2-22 Material: Aluminum S/N: na 

Shock Source: LSC L/N: none LSC Core Load: 22 GR/FT Explosive Material: CH-6 

Sheath: Aluminum Actual Length Used: 4* 

Accelerometer MFG: PCB Model: 3S0XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

4 3021 

1 

D02 

4302/, 

2 

C02 

,3(3Ho 

3 

C02 

3(33? 

4 

D02 

5 

D02 

HOT 

6 

C02 

3(333 

7 

C02 

40211 

8 

D02 

43/71 

9 

D02 

43lto 

10 

C02 

4 <U1S 

11 

C02 

3/j3£T 

12 

D02 

43/1/ 

13 

B02 

11434 











Aluminum LSC panel severance: (Vtgy No ) 
Post-test visually inspected observations: t 
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NESC-DEV-14-040 
Equipment List 

Description | Manufacturer | Mode I/Version |lD/Se rial Number |Location |Cal Due Date 


Shock Analysis Tool 

ET40 

1.2.5 



Verified 5/21/2X9 

TEAM256 

Nicolct 

7.20 



Verified 7/26/2012 

Torcue Wrench 

Proto 

6006 F 

M650749 


10/3/2014 

Torcuc Wrench 

Precision Instruments 

TCC3FUA 

M634527 


11/9/2014 

Power Supply 

Endevco 

2793 

M652262 

Charnels 1-15 

1/8/2015 

Data Acquisition System 

Nicolct 

BC256LC 

2011288 

Charnels 2 8. 1015 

8/11/2015 

Channel 2 

Nicolet 

614CB 

001-2 

Al 

8/11/2015 

Channel 3 

Nicolet 

614CB 

001 3 

A2 

8/11/2015 

Channel 4 

Nicolet 

614CB 

001-4 

A3 

8/11/2015 

Channel S 

Nicolet 

614CB 

002-1 

A4 

8/11/2015 

Channel 6 

Nicolet 

614CB 

002-2 

A5 

8/11/2015 

Channel 7 

Nicolet 

614CB 

002 3 

A6 

8/11/2015 

Channel 8 

Nicolet 

614CB 

002-4 

A7 

8/11/2015 

Channel 10 

Nicolet 

614CB 

003 2 

A8 

8/11/2015 

Channel 11 

Nicolet 

614CB 

003-3 

A 9 

8/11/2015 

Channel 12 

Nicolct 

614CB 

003 4 

A 10 

8/11/2015 

Channel 13 

Nicolet 

614CB 

004-1 

All 

8/11/2015 

Channel 14 

Nicolet 

614CB 

004 2 

A12 

8/11/2015 

Channel 15 

Nicolet 

614CB 

004-3 

A 13 

8/11/2015 

Accelerometer 

PCB 

350B02 

11439 

A13 [Sets 1&2) 

6/5/2015 

Accelerometer 

PCB 

35X02 

31334 

Set 1 Al 

1/22/2015 

Accelerometer 

PCB 

350C02 

31331 

Set 1 A4 

1/22/2015 

Accelerometer 

PCB 

350C02 

31328 

Set 1 A5 

1/22/2015 

Accelerometer 

PCB 

35X02 

31351 

Set 1 A8 

6/5/2015 

Accelerometer 

PCB 

350C02 

31330 

Set 1 A9 

6/5/2015 

Accelerometer 

PCB 

350C02 

40274 

Set 1 A12 

6/5/2015 

Accelerometer 

PCB 

3SX02 

31340 

Set 2 A2 

8/19/2015 

Accelerometer 

PCB 

35X02 

31338 

Set 2 A3 

8/19/2015 

Accelerometer 

PCB 

.35X02 

.31333 

Set 2 A6 

8/19/2015 

Accelerometer 

PCB 

35X02 

40292 

Set 2 A7 

8/19/2015 

Accelerometer 

PCB 

35X02 

40255 

Set 2 A10 

8/19/2015 

Accelerometer 

PCB 

35X02 

31336 

Set 2 All 

8/19/2015 

Accelerometer 

PCB 

350D02 

43026 

Set 1 A2, Set 2 Al 

1/22/2015 

Accelerometer 

PCB 

350D02 

43028 

Set 1 A3, Set 2 A4 

1/22/2015 

Accelerometer 

PCB 

350D02 

43373 

Set 1 A6, Set 2 A5 

1/22/2015 

Accelerometer 

PCB 

350D02 

43179 

Set 1 A7, Set 2 A8 

1/22/2015 

Accelerometer 

PCB 

350D02 

43180 

Set 1 A10, Set 2 A9 

1/22/2015 

Accelerometer 

PCB 

350D02 

43181 

Set 1 All. Set 2 A12 

1/22/2015 
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Storage Path- C:\TEAMPRO 

Filename: Data 

File Number 001 

Settings Path C:\TEAM256 

Settings Fite: NES501.SET 

Export Path: D:\ATEST\NESC_6\NEST0l 

Export Format: FAMOS 

Average Blocks: No 

Between Cursors' No 


TEAM256 SETTINGS 


Date: 08-21-2014 
Time: 15:06:07 

*»*«-**++* A ft *»*»♦»•*** A* * 


Iptts 1,5,5 / 7, 


GLOBAL SETTINGS ' 


RECORDER SETTINGS 


BE1 

Frequency A: 1.0000 MHz(lntemal) 

Pre T rigger : 48000 Samples (48.CO ms) 

Segment A : 1000576 Samples (1 .001 s) 

Number of Blocks: 1 

Digital Event Channels : 0 

Analog Charnels : 

Nr. Name Min Max Units Coup. Amp. Filter Trigger 

1 XXX_1 -6.000 6.000 kg's pk GND + 33.00 k Off 

2 NES_1 -28.85 28.85 kg’s pk DC + 33.00 k Basic 

3 NES_2 -30.93 30.93 kg's pk DC + 33.00 k Basic 

4 NES_3 -31.25 31 .25 kg's pk DC + 33.00 k Basic 

5 NES_4 -27.78 27.78 kg's pk DC ♦ 33.00 k Basic 

6 NES_5 -28.04 28.04 kg's pk DC + 33.00 k Basic 

7 NES_6 -31.91 31.91 kg's pk DC + 33.00 k Basic 

8 NES_7 -30.61 30.61 kg's pk DC * 33.00 k Off 

9 XXX_9 -6.000 6.000 kg's pk GND + 33.00 k Off 

10 NES_8 -2B.Q4 28.04 kg's pk DC + 33.00 k Off 

11 NES - 9 -27.03 27 03 kg's pk DC + 33 00 k Off 

12 NES_10 -31.58 31.58 kg's pk DC + 33.00 k Off 

13 NES_1 1-30.61 30.61 kg's pk DC + 33.00 k Off 

14 NES_12 -27.27 27.27 kg's pk DC + 33 00 k Off 

15 NES 13-8.929 8.929 kg's pk DC + 33.00 k Off 

16 ROC_16 -55.56 55.56 kg’s pk DC + 33.00 k Off 

17 ROC_17 -55.56 55.56 kg's pk DC + 33.00 k Off 

18 ROC_18 -55.56 55.56 kg's pk DC + 33 00 k Off 

19 ROC_19 -55.56 55.56 kg's pk DC + 33 00 k Off 

20 ROCJ20 -55.56 55.56 kg's pk DC + 33 00 k Off 

Engineering Units Scaling 

XXX_1 0+ 1.0000 k ‘Voltage (g'spk) 

NES 1 0+ 9.6154 k ‘Voltage {g'spk) 

NES_2 0+ 10.309 k ‘Voltage (g'spk) 

NES_3 0+ 10.417 k* Voltage (g'spk) 

NFR_4 0 + 9 2593 k * Voltage (g's pk) 

NES_5 0+ 9.3458 k * Voltage (g's pk) 

NES_6 0+ 10.638 k ‘Voltage (g'spk) 

NES_7 0+ 10.204 k ‘Voltage (g'spk) 

XXX_9 0+ 1.0000k ‘Voltage (g'spk) 

NES_8 0+ 9.3458 k * Voltage (g's pk) 
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NES_9 o+ 9.0090 k* Voltage (g'spk) 

NES_10 0+ 10.526k ‘Voltage (g'spk) 

NES 11 0+ 10.204k -Voltage (g'spk) 

NES_12 0 + 9.0909 k * Voltage (g's pk) 

NES_13 0+ 8.9286 k * Voltage (g's pk) 
ROC_16 0 + 9.2593 k * Voltage (g's pk) 
ROC_17 0 + 9.2593 k * Voltage (g's pk) 
ROCJ8 0 +• 9.2593 k * Voltage (g's pk) 
ROC_19 0 + 9.2593 k * Voltage (g's pk) 
ROC_20 0 + 9.2593 k * Voltage (g's pk) 

Trigger Settings : 

Auto Trigger: Off 

External Trigger: Off 

Nr. Source Prim Sac Units Holdoff Width 


1 XXX_1 

2 NES_I 507.1 

3 NES_2 483 2 

4 NES_3 488.3 

5 NES_4 488 3 

6 NES_5 492.8 

7 NES_6 498.7 
B NES_7 

9 XXX 9 

10 NES_8 

11 NES_9 

12 NES_10 

13 NES_11 

14 NES_12 

15 NES_13 

16 ROC_16 

17 ROC_17 

18 ROC_18 

19 ROC_19 

20 ROC_20 


256 1 1 

g'spk 256 1 1 

g'spk 256 1 1 

g'spk 256 1 1 

g'spk 256 1 1 

g'spk 256 1 1 

g’spk 256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 


Events 
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TEAM 256 SETTINGS 

Date: 08-21-2014 
Time: 14:24:45 


Ie^ts 2 ^ t Y ) < 6 ) 10 


**************'***“**** GLOBAL SETTINGS * 

Storage Path: C:\TEAMPRO 

Filename: Data 

File Number: 001 

Settings Path: C:\TEAM256 

Settings File: NES602.SET 

Export Path: D:\ATEST\NESC_6\NEST02 

Export Format: FAMOS 

Average Blocks: No 

Between Cursors: No 


#****»***♦**•*•*«►*** r^qorder settings *****************+****** 


BE1 

Frequency A 1 .0000 MHz(lntemal) 

Pre Trigger: 48000 Samples (48.00 ms) 

Segment A : 1 000576 Samples (1 .00 1 s) 

Number of Blocks : 1 

Digital Event Channels : 0 

Analog Channels : 

Nr. Name Min Max Unite Coup. Amp Filter Trigger 

1 XXX_1 -6 000 6 000 kg's pk GND + 33.00 k Off 

2 NES_1 -30 93 30.93 kg's pk DC ♦ 33.00 k Basic 

3 NES_2 -31.58 31.58 kg’s pk DC + 33.00 k Basic 

4 NES_3 -30.00 30.00 kg's pk DC + 33.00 k Basic 

5 NES_4 -31.25 31.25 kg's pk DC * 33.00 k Basic 

6 NES_5 -31.91 31.91 kg's pk DC + 33.00 k Basic 

7 NES_6 -28.57 28.57 kg's pk DC + 33.00 k Basic 

8 NES_7 -28.30 28.30 kg's pk DC ♦ 33.00 k Basic 

9 XXX_9 -6 000 6.000 kg's pk GND + 33.00 k Off 

10 NES 8 -30.81 30.61 kg's pk DC ♦ 33.00 k Off 

11 NES_0 -31.58 31.58 kg's pk DC + 33.00 k Off 

12 NES 10-28.30 28.30 kg's pk DC + 33 00 k Off 

13 NES_1 1 -27.78 27.78 kg's pk DC + 33.00 k Off 

14 NES 12-30.61 30.61 kg's pk DC ♦ 33 00 k Off 

15 NES_13 -8.929 8.929 kg's pk DC + 33.00 k Off 

16 ROC_1 6 -55.56 55.56 kg's pk DC *■ 33.00 k Off 

17 ROC_1 7 -55.56 55.56 kg's pk DC *■ 33.00 k Off 

18 ROC 18 -55.56 55.56 kg's pk DC + 33.00 k Off 

19 ROC_19 -55.56 55.56 kg’s pk DC + 33.00 k Off 

20 ROC_20 -55.56 55.56 kg's pk DC + 33.00 k Off 

Engineering Units Scaling 

XXX_1 0+ 1.0000 k * Voltage (g's pk) 

NES_1 0+ 10.309 k * Voltage (g's pk) 

NES_2 0+ 10.526 k ‘Voltage (g's pk) 

NES_3 0+ 10.000 k* Voltage (g's pk) 

NES_4 0+ 10.417 k* Voltage (g's pk) 

NES_5 0+ 10.638 k * Voltage (g's pk) 

NES_6 0+ 9.5238 k * Voltage (g's pk) 

NES 7 0 + 9.4340 k ‘Voltage (g's pk) 

XXX_9 0+ 1.0000 k* Voltage (g's pk) 

NES_8 0 + 1 0.204 k * Voltage (g's pk) 
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NES_9 0+ 1 0.526 k * Voltage (g's pk) 

NES_10 0 + 9.4340 k * Voltage (g's pk) 

NES~1 1 0 + 9.2593 k * Voltage (g's pk) 

NES 12 0+ 10.204 k * Voltage (g's pk) 

NES_13 0 + 8.9286 k * Voltage (g's pk) 

ROC 16 Of 9.2593 k * Voltage (g's pk) 

ROC 17 0 +■ 9.2593 k * Voltage (g's pk) 

ROC_18 0* 9.2593 k * Voltage (g's pk) 

ROC_19 0 + 9.2593 k * Voltage (g’s pk) 

ROC_20 0 92593 k * Voltage (g's pk) 

Trigger Settings : 

Auto Trigger: Off 

External Trigger Off 

Nr Source Prim. Sec. Units Holdoff Width Events 


1 XXX 1 

256 

1 


1 


2 NES 1 483.2 

g's pk 256 


1 


1 

3 NES 2 493.4 

g'spk 256 


1 


1 

4 NES 3 4688 

g's pk 256 


1 


1 

5 NES 4 549 3 

g'spk 256 


1 


1 

6 NES 5 561.0 

g’spk 256 


1 


1 

7 NES 6 502.2 

g’spk 256 


1 


1 

8 NES 7 497.5 

g’spk 256 


1 


1 

9 XXX 9 

256 

1 


1 


10 NES 8 

256 

1 


1 


11 NES 9 

256 

1 


1 


12 NES 10 

256 

1 


1 


13 NES 11 

256 

1 


1 


14 NES 12 

256 

1 


1 


15 NES 13 

256 

1 


1 


16 ROC 16 

256 

1 


1 


17 ROC 17 

256 

1 


1 


18 ROC 18 

256 

1 


1 


19 ROC 19 

256 

1 


1 


20 ROC 20 

256 

1 


1 
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TEAM256 SETTINGS 

Date 08-27-2014 
Time: 10:16:05 


Te^r 6 


'***'***"' GLOBAL SETTINGS *■****•*******«***♦****»* 


Storage Patti: C:\TEAMPRO 

Filename: Data 

File Number 001 

Settings Path: C:\TEAM256 

Settings File: NES506.SET 

Export Path: D:\ATEST\NESC_6\NEST06 

Export Format: FAMOS 

Average Blocks: No 

Between Cursors: No 


RECORDER SETTINGS 


BE1 

Frequency A : 1 .0000 MFte(lnternal) 

Pre Trigger : 48000 Samples (48.00 ms) 

Segment A : 1 000576 Samples (1.001 s) 

Number of Blocks : 1 

Digital Event Channels : 0 

Analog Channels : 

Nr. Name Min Max Units Coup. Amp. Filter Trigger 

1 XXX_1 -4.000 4.000 kg's pk GND + 33.00 k Off 

2 NES_1 -41.24 41.24 kg's pk DC + 33.00 k Basic 

3 NES_2 -42 11 42.11 kg's pk DC ♦ 33.00k Basic 

4 NES_3 -40.00 40.00 kg's pk DC + 33.00 k Basic 

5 NES_4 -41.67 41 67 kg's pk DC + 33.00 k Basic 

6 NES_5 -42.55 42.55 kg's pk DC + 33.00 k Basic 

7 NES_6 -30 10 38.10 kg's pk DC + 33.00 k Basic 

8 NES_7 -37.74 37.74 kg’s pk DC + 33.00 k Basic 

9 XXX_9 -4 000 4.000 kg's pk GND + 33 00 k Off 

10 NES_8 40.82 40.82 kg's pk DC + 33.00 k Off 

11 NES_9 -42.11 42.11 kg's pk DC + 33.00 k Off 

12 NES_1 0 -37.74 37.74 kg's pk DC «- 33.00 k Off 

13 NES_.11 -37.04 37.04 kg's pk DC + 3300 k Off 

14 NES_12 -40.82 40.82 kg's pk DC ♦ 33.00 k Off 

15 NES_13 -8.929 8.929 kg's pk DC + 33.00 k Off 

16 ROC_16 -37.04 37.04 kg's pk DC r 33.00 k Off 

17 ROC_17 -37.04 37.04 kg's pk DC + 33.00 k Off 

18 ROC_1 8 -37.04 37.04 kg's pk DC + 33.00 k Off 

19 ROCJ9 -37.04 37.04 kg’s pk DC ♦ 33 00 k Off 

20 ROC_20 -37.04 37.04 kg's pk DC 33.00 k Off 
Engineering Units Scaling 

XXX_1 0 + 1 .0000 k * Voltage (g’s pk) 

NES_1 0+ 10.309 k* Voltage (g'spk) 

NES_2 0 + 10.526 k * Voltage (g's pk) 

NES_3 0+ 10.000 k 'Voltage (g'spk) 

NES_4 0+ 10.417 k* Voltage (g'spk) 

NES_5 0+ 10 638 k ‘Voltage (g'spk) 

NES_6 0 + 9.5238 k * Voltage (g's pk) 

NES_7 0 + 9.4340 k * Voltage (g's pk) 

XXX_9 0 + 1.0000 k * Voltage (g’s pk) 

NES_8 0 + 10.204 k * Voltage (g's pk) 
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NES_9 0 + 10.526 k * Voltage (g’s pk) 

NES_10 0 + 9.4340 k * Voltage (g's pk) 

NES_1 1 0+ 9.2593 k * Voltage (g's pk) 
NES_12 0+ 10.204 k * Voltage (g's pk) 

NES_13 0 + 8.9286 k * Voltage (g's pk) 
ROC_16 0 + 9.2593 k * Voltage (g's pk) 
ROC_17 0 + 9.2593 k * Voltage (g's pk) 
ROC_18 0 + 9.2593 k * Voltage (g's pk) 
ROC_l9 0+ 9.2593 k -Voltage (g's pk) 
ROC_20 0 + 9.2593 k * Voltage (g's pk) 

Trigger Settings : 

Auto Trigger: Off 

External Trigger: Off 

Nr. Source Prim. Sec. Units Holdoff Width 


1 XXX_1 

2 NES 1 644.3 

3 NES_2 657.9 

4 NES_3 625.0 

5 NES_4 732.4 

6 NES_5 748.0 

7 NES_6 669.6 

8 NES_7 663.3 

9 XXX 9 

10 NES_8 

11 NES_9 

12 NES_10 

13 NES_1 1 

14 NES_12 

15 NIES_13 

16 ROC_16 

17 ROC_17 

18 ROC_18 

19 ROC_19 

20 ROC 20 


256 1 1 

g'8 pk 256 1 1 

g's pk 256 1 1 

g’s pk 256 1 1 

g's pk 256 1 1 

g'spk 256 1 1 

g's pk 256 1 1 

g'spk 256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 

256 1 1 


Events 
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Appendix C. Pyroshock Data Summary 

A summary of the testing performed for this task assessment is provided in Figure Cl, which 
includes the test configurations, test dates, and the post-test processed data results. 


Date 

By 

Revision 

12/30/2014 

K Johnson 

Corrected Group III run dates. 

Added column Type - Thick to data tabs. 

1/13/2015 

K Johnson 

Added model tabs (worksheets for individual model reports). 

Delivered final database rev with corrections and rearrangements of 
several columns. 
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Database describing individual Panel and Test information. 


Test 

Grou 

Goal 

Panel 

Material 

Test Date 

previously 
performed 
on this 

No of Prev 

LSC 

Panel 

Ply 

Type 

LSC Plate 

Type -Thick 

=1 if LSC 
Plate = 
"Aluminum" 

Aluminum 

=1 if LSC plate 
was severed in 
test 

Sever 

= 1 if Damped 

Acoustic 

=1 if LSC is 
spliced from two 
or more pieces 

Spliced LSC 

No 

□ 

P 

E 


No 

□ 

s 

E 

Tests on 
Panel 

E 

Core 

Load 

E 

Thickness 

E 

E 

E 

0 

E 

LSC Plate 

0 

Damped 

E 

E 

PI 

0 

Pathfinder 

PI 

5052 Aluminum 

8/10/2012 

0 

10 

0.187 

Aluminum Homogeneous 

Aluminum 

Aluminum -0.187 


1 

0 

0 

P2 

0 

Pathfinder 

PI 

5052 Aluminum 

8/16/2012 

1 

22 

0.187 

Aluminum Homogeneous 

Aluminum 

Aluminum -0.187 

i 

1 

0 

0 

P3 

0 

Pathfinder 

P3 

Composite, IM7/R913 

9/10/2012 

0 

10 

0.2 

Tape 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

P4 

0 

Pathfinder 

P4 

Composite, IM7/R913 

11/30/2012 

0 

10 

0.2 

Tape 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

P5 

0 

Pathfinder 

P5 

Composite, IM7/R913 

12/5/2012 

0 

10 

0.2 

Tape 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

1 

* 

Monolithic 

1 

Composite, IM7/TC350 

1/23/2013 

0 

10 

0.2 

Fabric 

Monolithic 

Aluminum 

Monolithic - 0.2 

i 

1 

0 

0 

2 

1 

Monolithic 

2 

Composite, IM7/T C35C 

1/29/2013 

0 

10 

0.2 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

2R 

1 

Monolithic 

2 

Composite, IM7/T C35C 

12/16/2013 

1 

22 

0.2 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

3 

1 

Monolithic 

3 

Composite, IM7/TC350 

2/8/2013 

0 

10 

0.3 

Tape 

Monolithic 

Aluminum 

Monolithic -0.3 

i 

1 

0 

0 

4 

1 

Monolithic 

4 

Composite, IM7/T C35C 

2/5/2013 

0 

22 

0.3 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.3 

i 

1 

0 

0 

4R 

1 

Monolithic 

4 

Composite, IM7/TC350 

12/12/2013 

1 

22 

0.3 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.3 

i 

1 

0 

0 

5 

1 

Monolithic 

5 

Composite, IM7/T C35C 

2/22/2013 

0 

22 

0.2 

Tape 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

6 

* 

Monolithic 

6 

Composite, IM7/TC350 

5/8/2 013 

0 

22 

0.2 

Fabric 

Monolithic 

Aluminum 

Monolithic - 0.2 

i 

1 

0 

0 

7 

1 

Monolithic 

7 

Composite, IM7/TC350 

5/9/2013 

0 

22 

0.2 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

8 

1 

Monolithic 

8 

Composite, IM7/T C35C 

5/16/2013 

0 

10 

0.3 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.3 

i 

1 

0 

0 

9 

1 

Monolithic 

9 

Composite, IM7/T C35C 

5/17/2013 

0 

22 

0.3 

Tape 

Monolithic 

Aluminum 

Monolithic -0.3 

i 

1 

0 

0 

9R 

1 

Monolithic 

9 

Composite, IM7/TC350 

1/23/2014 

1 

22 

0.3 

Tape 

Monolithic 

Aluminum 

Monolithic -0.3 

i 

1 

0 

0 

10 

1 

Monolithic 

10 

Composite, IM7/T C350 

5/29/2013 

0 

10 

0.2 

Tape 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

1 

0 

0 

10R 

1 

Monolithic 

10 

Composite, IM7/TC350 

1/16/2014 

1 

10 

0.2 

Tape 

Monolithic 

Aluminum 

Monolithic -0.2 

i 

0 

0 

0 

11 

2 

Sandwich 

11 

Composite, IM7/TC350 

5/31/2013 

0 

10 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

i 

0 

0 

0 

12 

2 

Sandwich 

14 

Composite, IM7/TC350 

6/28/2013 

0 

22 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

i 

1 

0 

0 

13 

2 

Sandwich 

13 

Composite, IM7/TC350 

7/16/2013 

0 

10 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

i 

1 

0 

0 

14 

2 

Sandwich 

12 

Composite, IM7/TC350 

7/17/2013 

0 

22 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

i 

1 

0 

0 

15 

2 

Sandwich 

16 

Composite, IM7/TC350 

7/18/2013 

0 

22 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

i 

1 

0 

0 

16 

2 

Sandwich 

18 

Composite, IM7/TC350 

7/23/2013 

0 

22 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

i 

1 

0 

0 

17 

2 

Sandwich 

15 

Composite, IM7/TC350 

8/9/2013 

0 

10 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

i 

1 

0 

0 

18 

2 

Sandwich 

17 

Composite, IM7/TC350 

8/19/2013 

0 

10 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

i 

1 

0 

0 

19 

3 

Sever Plate 

19 

Composite, IM7/T C350 

10/31/2013 

0 

10 

1 

Fabric 

Al Honey 

Fabric Composite 

Al Honey- 1 

0 

0 

0 

0 


= Y if any 
debonded accels 
are present in 
Test 

Debonded 

Accels 

0 


Do not 
remove this 
column 



Aluminum 

Aluminum 

((+45745° (2X); 0° (2x); +45745° 
(2X); 90° (2x)) (X 3.2); 38 ply 
All plies 0°; 38 ply 
All plies 90°; 38 ply 
0-Deg; 18 ply 


+45745°; 0° (2x); +45745°; 90° (2x); 
18 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
18 ply 

I +45745°; 0° (2x); +45745°; 90° (2x); 
1 54 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
27 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
27 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
38 ply 


0-Deg; 18 ply 


+45745°; 0° (2x); +45745°; 90°; 18 
ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
27 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
54 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
54 ply 

I +45745°; 0° (2x); +45745°; 90° (2x); 
1 38 ply 

+45745°; 0° (2x); +45745°; 90° (2x); 
38 ply 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 

907+4574570707 457+45790°; 8 
ply both faces 


1 

20 

25 

1 

0 

2 


N EST 2-1 1 _1 048 

1 

1 

20 

25 

1 




N EST 2-1 2_1 048 

1 

1 

1 







N EST 2-1 3_1 048 

1 




0 

3 


NEST 2-1 4_1 048 

1 


1 

1 

1 


N EST 2-1 5_1 048 
N EST 2-1 6_1 048 
NEST2-17J048 
N EST 2-1 8_1 048 
N EST 3-1 9_1 048 
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20 

3 

Sever Plate 

20 

Composite, IM7/TC350 

11/19/2013 

0 

22 

1 

Fabric 

Rohacell 

Fabric Composite 

Rohacell - 1 

0 

1 

0 

0 


907+4574570707 -45°/+45°/90°; 8 
ply both faces 

1 

21 

3 

Sever Plate 

21 

Composite, IM7/T C35C 

12/4/2013 

0 

22 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

1 

1 

0 

0 


90°/+45 0 /-45 0 /0°/0 0 / -45°/+45°/90°; 8 
ply both faces 

1 

22 

3 

Sever Plate 

22 

Composite, IM7/TC35C 

11/25/2013 

0 

10 

1 

Fabric 

Rohacell 

Aluminum 

Rohacell - 1 

1 

0 

0 

0 


90 < 7+45 < 7-45°/0°/0 t 7 -45°/+45790°; 8 
ply both faces 

1 

23 

3 

Sever Plate 

23 

Composite, IM7/T C35C 

4/18/2014 

0 

10 

1 

Fabric 

Al Honey 

Aluminum 

Al Honey- 1 

1 

0 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

24 

3 

Sever Plate 

24 

Composite, IM7/TC350 

4/22/2014 

0 

22 

1 

Fabric 

Al Honey 

Aluminum 

Al Honey- 1 

1 

1 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

25 

3 

Sever Plate 

25 

Composite, IM7/TC350 

6/10/2014 

0 

22 

1 

Fabric 

Al Honey 

Fabric Composite 

Al Honey- 1 

0 

1 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

26 

3 

Sever Plate 

26 

Composite, IM7/T C35C 

12/18/2013 

0 

22 

1 

Tape 

Rohacell 

Tape Composite 

Rohacell - 1 

0 

1 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

27 

3 

Sever Plate 

27 

Composite, IM7/TC350 

6/11/2014 

0 

10 

1 

Fabric 

Rohacell 

Fabric Composite 

Rohacell - 1 

0 

0 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

28 

3 

Sever Plate 

28 

Composite, IM7/TC350 

1/24/2014 

0 

10 

1 

Tape 

Al Honey 

Tape Composite 

Al Honey- 1 

0 

0 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

ADI 

4 

teoustic Foam 

8 

Composite, IM7/TC350 

8/25/2014 

1 

22 

0.3 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.3 

1 

1 

0 

0 


+45745°; 0° (2x); +457-45°; 90° (2x); 
27 ply 

1 

A02 

4 

Acoustic Foam 

8 

Composite, IM7/T C350 

9/5/2014 

2 

22 

0.3 

Fabric 

Monolithic 

Aluminum 

Monolithic -0.3 

1 

1 

1 

1 


+45745°; 0° (2x); +45745°; 90° (2x); 
27 ply 

1 

A03 

4 

Acoustic Foam 

PI 

5052 Aluminum 

8/27/2014 

2 

22 

0.187 

Aluminum 

Homogeneous 

Aluminum 

Aluminum -0.187 

1 

1 

° 

1 


Aluminum 

1 

A04 

4 

teoustic Foam 

PI 

5052 Aluminum 

9/2/2014 

3 

22 

0.187 

Aluminum 

Homogeneous 

Aluminum 

Aluminum -0.187 

1 

1 

1 

1 


Aluminum 

1 

A05 

4 

Acoustic Foam 

17 

Composite, IM7/TC350 

8/20/2014 

1 

22 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

1 

1 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

A06 

4 

teoustic Foam 

17 

Composite, IM7/TC350 

9/3/2014 

2 

22 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

1 

1 

1 

1 


907+4574570707 457+45790°; 8 
ply both faces 

1 

A07 

4 

teoustic Foam 

18 

Composite, IM7/TC350 

8/26/2014 

1 

22 

1 

Tape 

Rohacell 

Aluminum 

Rohacell - 1 

1 

1 

1 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

A08 

4 

teoustic Foam 

11 

Composite, IM7/T C350 

8/26/2014 

1 

22 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

1 

1 

0 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 

A09 

4 

teoustic Foam 

11 

Composite, IM7/T C350 

9/4/2014 

2 

22 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

1 

1 

1 

1 


907+4574570707 457+45790°; 8 
ply both faces 

1 

A10 

4 

teoustic Foam 

12 

Composite, IM7/TC350 

8/21/2014 

1 

22 

1 

Tape 

Al Honey 

Aluminum 

Al Honey- 1 

1 

1 

1 

0 


907+4574570707 457+45790°; 8 
ply both faces 

1 


NESC Request No.: TI-12-00783 



NEST3-20_Time104t 



N EST 3-2 1 _1 048 



NEST3-22_Time104t 


conducting the last 10 gpf test 
a modification to the standoff 
shims is going to be 
introduced to increase the 
shelf width by5 to 8 mils to 
ensure the legs of the LSC 
are firmly seated on the 










N EST 3-26_T i m e 1 041 





Some delamination of the 32 
quasi-isotropic tape ply LSC 
panel. 

NEST 3-28J 048 





Spliced LSC 



Spliced LSC 



Spliced LSC 






Spliced LSC 









Spliced LSC 







1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 








NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: Version: 

NESC-RP- 1.0 
12-00783 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 389 of 461 
Composite Materials Subjected to Pyroshock Loading 


Data SRS Prelim Params 


282 






















This column 
repeats Test 
No 





= 1 if more than 
one Freq Break 
Point 



Max (First 
Slope; 
Second 
Slope) 

If one slope First 
Slope; if two 
slopes Second 
Slope 



= Max SRS 
Accel 

Number of 
Slopes/ 
Plateaus 


=1 ifMax 
SRS Freq = 
10000 

=Plateau 

Max 







inch 





















Hz 

Hz Hz 


dB/Oct 

dB/Oct 

dB/Oct 

dB/Oct 

g 

g 

g 

count 

Hz 


g 

in/s 

in/s 

c 

Test No Panel No Group 

Goal 

Test Date No of Prev 
Tests on 

Distance 
from LSC 

Panel 

Thickness 

LSC Core 
Load 

Ply Type 

Type - Thick 

LSC Plate Aluminum LSC Acoustic 

Plate Damped 

Spliced 

LSC 

Sever 

Debonded 

Accels 

0 Degree 

Material 

Orientation 

Plate 

Torque 

Accel 

Torque 

Accel 

Washer 

Mfg Date Accel 

Config 

Notes 

Backer 

Plate 

Test 

Output 

Name 

Station 

First 

Frequency 

Second Frequency Break 

Frequency Break Point Max 

Freq Break 
Censor 

First 

Slope 

Second 

Slope 

Slope Max 

Last Slope 

First 

Plateau 

Second 

Plateau 

Plateau Max 

No Plateaus 

Max SRS 
Freq 

Max SRS 
Freq 

Max SRS 
Accel 

Max PV 
Freq 

Max PV 
Velocity 


10 P2 

11 P2 

12 P2 


o 


Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 


Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Pathfinder 

Monolithic 

Monolithic 


Monolithic 

Monolithic 

Monolithic 


Monolithic 

Monolithic 


Monolithic 

Monolithic 


8/10/2012 

0 

#VALUE! 

0.187 

10 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/10/2012 

o 

# VALUE! 

0.187 

10 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/10/2012 

0 

9 

0.187 

10 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/10/2012 

0 

21 

0.187 

10 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/10/2012 

0 

33 

0.187 

10 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/10/2012 

0 

45 

0.187 

10 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/16/2012 

1 

57 

0.187 

22 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/16/2012 

1 

69 

0.187 

22 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/16/2012 

1 

9 

0.187 

22 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/16/2012 

1 21 

0.187 

22 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/16/2012 

1 33 

0.187 

22 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

8/16/2012 

1 45 

0.187 

22 

Aluminum 

Homogeneous 

Aluminum - 0.187 

Aluminum 

1 

0 

0 1 

9/10/2012 

0 

57 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

9/10/2012 

0 

69 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

9/10/2012 

0 

9 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

9/10/2012 

0 

21 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

9/10/2012 

0 

33 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

9/10/2012 

0 

45 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

11/30/2012 

0 

57 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

11/30/2012 

0 

69 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

11/30/2012 

0 

9 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

11/30/2012 

0 

21 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

11/30/2012 

0 

33 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

11/30/2012 

0 

45 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

12/5/2012 

0 

57 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

12/5/2012 

0 

69 

0.2 

10 

Tape 


Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

12/5/2012 

0 

9 

0.2 

10 

Tape 


Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

12/5/2012 

0 

21 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

12/5/2012 

0 

33 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

12/5/2012 

0 

45 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/23/2013 

0 

57 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/23/2013 

0 

69 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/23/2013 

0 

9 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/23/2013 

0 

21 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/23/2013 

0 

33 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/23/2013 

0 

45 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/29/2013 

0 

57 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/29/2013 

0 

69 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/29/2013 

0 

9 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/29/2013 

0 

21 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/29/2013 

0 

33 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

1/29/2013 

0 

45 

0.2 

10 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 

2/5/2013 

0 

57 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/5/2013 

0 

69 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/5/2013 

0 

9 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/5/2013 

0 

21 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/5/2013 

0 

33 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/5/2013 

0 

45 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/8/2013 

0 

57 

0.3 

10 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

2/8/2013 

0 

69 

0.3 

10 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 



1 Composite, IM7/R913 

1 Composite, IM7/R91 3 

1 Composite, IM7/R913 

1 Conposite, IM7/R913 

1 Composite, IM7/R913 

1 Composite, IM7/R91 3 


Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 

Composite, 


IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/R913 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 


1 Composite, IM7/TC350 

1 Composite, IM7/TC350 

1 Composite, IM7/TC350 

1 Composite, IM7/TC350 


1 Composite, 

1 Composite, 

1 Composite, 


1 Composite, 

1 Composite, 

1 Composite, 

1 Composite, 

1 Composite, 

1 Composite, 


IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 

IM7/TC350 


Aluminum 

Aluminum 

((+45°/-45° (2X); 0° (2x); +45°/-45‘ 

(2X); 90° (2x)) (X 3.2); 38 ply 

((+45°/-45° (2X); 0° (2x); +45°/-45' 

(2X); 90° (2x)) (X 3.2); 38 ply 

((+45°/-45° (2X); 0° (2x); +45°/-45' 

(2X); 90° (2x)) (X 3.2); 38 ply 

((+45°/-45° (2X); 0° (2x); +45°/-45' 

(2X); 90° (2x)) (X 3.2); 38 ply 

((+45°/-45° (2X); 0° (2x); +45°/-45' 

(2X); 90° (2x)) (X 3.2); 38 ply 

((+45°/-45° (2X); 0° (2x); +45°/-45' 

(2X); 90° (2x)) (X 3.2); 38 ply 

All plies 0°; 38 ply 

All plies 0°; 38 ply 

All plies 0°; 38 ply 

All plies 0°; 38 ply 

All plies 0°; 38 ply 

All plies 0°; 38 ply 

All plies 90°; 38 ply 

All plies 90°; 38 ply 

All plies 90°; 38 ply 

All plies 90°; 38 ply 

All plies 90°; 38 ply 

All plies 90°; 38 ply 

0-Deg; 18 ply 

0-Deg; 18 ply 

0-Deg; 18 ply 

0-Deg; 18 ply 

0-Deg; 18 ply 


11/28/2012 

11/28/2012 


11/28/2012 

11/28/2012 


+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

55 

35 

0 

11/28/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

55 

35 

0 

11/28/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

55 

35 

0 

11/28/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

55 

35 

0 

11/28/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

55 

35 

0 

11/28/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

55 

35 

0 

11/28/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

35 

0 

12/17/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

35 

0 

12/17/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

35 

0 

12/17/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

35 

0 

12/17/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

35 

0 

12/17/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

35 

0 

12/17/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

35 

0 

12/13/2012 

1b 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 

55 

35 

0 

12/13/2012 

1b 


9.5 

9.5 

15170 

7.6 

7.6 

14814 

9.2 

9.2 

13014 

7.5 

7.5 

15470 

8 

8 

14643 


11-12 

1-2 


3-4 


i. 9-10 
1 . 11-12 


Ch. 3-4 


9-10 

11-12 

1-2 


3-4 


i. 9-10 
1 . 11-12 


A number of debonded a 
A number of debonded a 


7-8 

9-10 

11-12 

1-2 

3-4 

5-6 

7-8 

9-10 

11-12 

1-2 

3-4 


2802 

2145 


374 

2869 


1651 1 
2869 


0 

11.4 


11.4 

11.4 

9605 

0 

7.6 

■ 

7.6 

7.6 

15179 


14.9 

10.7 


14.9 

10.7 

738 


23.7 

15.4 


23.7 

15.4 

1148 


16.5 

13.4 


16.5 

13.4 

486 

1 

15.9 

23.5 


23.5 

23.5 

1816 

0 

6 



6 

6 

13601 

0 

13.1 


13.1 

13.1 

10268 


2587 

2519 

1952 


2051 

2492 


2 

2 


1876 1 


2239 

3655 


2594 0 

1406 0 

2022 0 

2239 1 

3655 1 


9.4 

12.8 


3039 0 

1756 0 

1899 0 


7 


1351 18641 


!_l 





2644 

0 

6.6 

6.6 

6.6 

13982 

2587 

0 

5.8 

5.8 

5.8 

12754 

2519 

0 

5.9 

5.9 

5.9 

11777 

1952 

0 

6.2 

6.2 

6.2 

10551 

1989 

o 

6.3 

6.3 

6.3 

11626 

1980 


16.6 

19.2 

19.2 

19.2 

3684 12599 

1994 

0 

9.6 


9.6 

9.6 

14368 

2440 

0 

7, 


7.6 

7.6 

11514 

2051 

0 

10.2 


10.2 

10.2 

12570 

2492 

0 

79 


7.9 

7.9 

11525 

3307 

0 

7 


7 

7 

12773 


1190 12181 


9.5 

9.4 


9696 

9607 


9069 

11499 


11295 

1 

8414 

o 

11295 

1622 

178 

12561 

1 

9886 

0 

12561 

1479 

165 

10377 

1 

10000 1 

10377 

1549 

178 

11293 

1 

6237 

0 

11293 

3311 

155 

13285 

2 

6607 

0 

13285 

1738 

226 

15170 

1 

3981 

0 

15170 

3802 

234 

14814 

1 

8222 

0 

14814 

3715 

173 

13014 

1 

8222 

0 

13014 

871 

191 

15470 

1 

6310 

0 

15470 

4074 

161 

14643 

1 

6383 

0 

14643 

4266 

179 

18641 

2 

10000 

1 

18641 

3802 

276 

9605 

1 

10000 1 

9605 

1096 

212 

15179 

1 

7244 

0 

15179 

245 

175 

8231 

2 

10000 

1 

8231 

1318 

163 

8496 

2 

10000 

1 

8496 

1202 

233 

11554 

2 

10000 

1 

11554 

1445 

175 

8579 

2 

6918 

0 

8579 

1380 

168 

13601 

1 10000 1 

13601 

398 

300 

10268 

1 10000 1 

10268 

490 

271 

10480 

2 

10000 

1 

10480 

447 

281 

7299 

2 

3508 

0 

7299 

479 

273 

7107 

2 

3467 

0 

7107 

550 

423 

6856 

2 

3508 

0 

6856 

550 

441 

12478 

1 

5370 

0 

12478 

1622 

309 

15120 

1 

6607 

0 

15120 

1995 

265 

8685 

1 

7674 

0 

8685 

1585 

315 

8786 

1 

1884 

0 

8786 

1862 

288 

10497 

2 

1660 

0 

10497 

1622 

393 

9672 

2 

5957 

0 

9672 

794 

273 

13982 

1 10000 1 

13982 

447 

332 

12754 

1 

8222 

0 

12754 

513 

318 

11777 

1 

3428 

0 

11777 

661 

313 

10551 

1 

6026 

0 

10551 

617 

341 

11626 

1 

3273 

0 

11626 

575 

342 

12599 

2 

5248 

0 

12599 

468 

390 

14368 

1 

10000 1 

14368 

871 

255 

11514 

1 

5248 

0 

11514 

3467 

194 

12570 

1 

5888 

0 

12570 

1380 

241 

11525 

1 

3758 

0 

11525 

1413 

238 

12773 

1 

3802 

0 

12773 

1514 

207 

12181 

2 

4624 

0 

12181 

1549 

223 

11005 

1 

10000 1 

11005 

1413 

175 

8270 

1 

5495 

0 

8270 

1288 

220 

8448 

1 

8414 

0 

8448 

1738 

222 

9696 

2 

9120 

0 

9696 

1549 

182 

9607 

2 

5689 

0 

9607 

2188 

171 

9069 

’ 

6166 

0 

9069 

447 

135 

11499 

1 

10000 1 

11499 

1698 

213 

8646 

1 

10000 1 

8646 

1445 

258 


NESC Request No.: TI-12-00783 















NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: Version: 

NESC-RP- 1.0 
12-00783 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 390 of 461 
Composite Materials Subjected to Pyroshock Loading 



86 8 8 

87 8 8 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 


Monolithic 



Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

MonolHhic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Monolithic 

Sandwich 


2/8/2013 

0 

9 

0.3 

10 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

2/8/2013 

0 

21 

0.3 

10 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

2/8/2013 

0 

33 

0.3 

10 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

2/8/2013 

0 

45 

0.3 

10 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

2/22/2013 

0 

57 

0.2 

22 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

2/22/2013 

0 

69 

0.2 

22 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

2/22/2013 

0 

9 

0.2 

22 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

2/22/2013 

0 

21 

0.2 

22 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

2/22/2013 

0 

33 

0.2 

22 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

2/22/2013 

0 

45 

0.2 

22 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/8/2013 

0 

57 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/8/2013 

0 

69 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/8/2013 

0 

9 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/8/2013 

0 

21 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/8/2013 

0 

33 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/8/2013 

0 

45 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/9/2013 

0 

57 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/9/2013 

0 

69 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/9/2013 

0 

9 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/9/2013 

0 

21 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/9/2013 

0 

33 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/9/2013 

0 

45 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/16/2013 

0 

57 

0.3 

10 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/16/2013 

0 

69 

0.3 

10 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/16/2013 

0 

9 

0.3 

10 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/16/2013 

0 

21 

0.3 

10 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/16/2013 

0 

33 

0.3 

10 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/16/2013 

0 

45 

0.3 

10 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/17/2013 

0 

57 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/17/2013 

0 

69 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/17/2013 

0 

9 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/17/2013 

0 

21 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/17/2013 

0 

33 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/17/2013 

0 

45 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

5/29/2013 

0 

57 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/29/2013 

0 

69 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/29/2013 

0 

9 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/29/2013 

0 

21 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/29/2013 

0 

33 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/29/2013 

0 

45 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

5/31/2013 

0 

57 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 



Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

0-Deg; 18 ply 

55 

Composite, IM7/TC350 

0-Deg; 18 ply 

55 

Composite, IM7/TC350 

0-Deg; 18 ply 

55 



55 

Composite, IM7/TC350 

0-Deg; 18 ply 

55 

Composite, IM7/TC350 

0-Deg; 18 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90°; 18 

ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90°; 18 
ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90°; 18 
ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90°; 18 
ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90°; 18 

ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90°; 18 

ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
27 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
54 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

55 

Composite, IM7/TC350 

90°/+45°/-45°/0 o /0°/ -45°/+45790°; 8 
ply both feces 

20 


NESC Request No.: TI-12-00783 


35 


12/13/2012 


1b 


A number of debonded accels 


Ch. 5-6 


35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


12/13/2012 1b A number of debonded accels 1 

12/13/2012 1b A number of debonded accels 1 

12/13/2012 1b A number of debonded accels 1 

12/20/2012 1b 1 

12/20/2012 1b 1 

12/20/2012 1b 1 

12/20/2012 1b 1 

12/20/2012 1b 1 

12/20/2012 1b 1 

1b 0 

1b 0 

1b 0 

1b 0 

1b 0 

1b 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

3 0 

3 0 

3 0 

3 0 

3 0 

3 0 

2 0 

2 0 

2 0 

2 0 

2 0 

2 0 

3 A number of debonded accels 0 

3 A number of debonded accels 0 

3 A number of debonded accels 0 

3 A number of debonded accels 0 

3 A number of debonded accels 0 

3 A number of debonded accels 0 


9 

9 

9 

9 

9 

9 

10 
10 
10 
10 
10 
10 


3 

Ch. 7-8 4 1 

Ch. 9-10 5 1 

Ch. 11-12 6 1 

Ch. 1-2 1 

Ch. 3-4 2 1 

Ch. 5-6 3 

Ch. 7-8 4 

Ch. 9-10 5 j 

Ch. 11-12 6 1 

Ch. 1-2 1 

Ch. 3-4 2 

Ch. 5-6 3 

Ch 7-8 4 

Ch. 9-10 5 

Ch. 11-12 6| 

Ch. 1-2 1 

Ch. 3-4 2 

Ch. 5-6 3 

Ch. 7-8 4 

Ch. 9-10 5 

Ch. 11-12 6 | 

Ch. 1-2 1 

Ch. 3-4 2 

Ch. 5-6 3 

Ch. 7-8 4 

Ch. 9-10 5 

Ch. 11-12 6 

Ch. 1-2 1 

Ch. 3-4 2 

Ch. 5-6 3 

Ch. 7-8 4 

Ch. 9-10 5 

Ch. 11-12 6 1 

Ch. 1-2 1 

Ch. 3-4 2 

Ch. 5-6 3 

Ch. 7-8 4 

Ch. 9-10 5 

Ch. 11-12 6l 

1 




8.5 

14.2 
11 

16.3 

7.4 

7.1 

7.7 

8.1 

7.6 

12.6 

7.2 

8.1 

7.6 

6.5 

5.9 

17.5 

7.4 

7.6 

8.8 

8 

6.1 

12.7 
10 

10.6 

14.3 

9.3 
10 

9.6 

9.6 
10.6 

14.5 

8.5 

8.9 
19.9 

8.7 
9 

8.3 

10.8 
8.5 

13.6 
10 



18794 18794 
18405 18405 
12351 12351 
11920 11920 
2430 14080 14080 
17035 17035 


1 

2 

2 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

1 

1 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 


7161 0 

1799 0 

9120 0 

6918 0 

9120 0 

8610 0 

9016 0 

5957 0 

5888 0 

5248 0 

9661 0 

9226 0 

8222 0 

3388 0 

2455 0 

2265 0 

8710 0 

7586 0 

9772 0 

8810 0 

4898 0 

8318 0 

10000 1 

10000 1 

10000 1 

4732 0 

7079 0 

6918 0 

10000 1 

6839 0 

1995 0 

9661 0 

7413 0 

6761 0 

10000 1 

8414 0 

10000 1 

3846 0 

4571 0 

4416 0 

10000 1 


9003 1698 
8228 1318 
7945 1585 
9363 692 
13539 741 
16746 3311 
16265 2692 
13872 2818 
15586 2630 
17671 2754 

18254 1230 
15930 955 
11264 1072 
10721 891 
13675 10721 
13618 2138 

20354 871 
15695 871 
11437 1023 
10996 1413 
13602 490 
16139 339 
15759 1660 
14657 1445 
11130 1820 
9468 2089 
10158 1950 
10309 1995 
9877 1514 
9279 1660 
10512 1698 
10884 1820 
9542 1549 
13631 741 
22897 1096 
18794 1096 
18405 1122 
12351 1259 
11920 1096 
14080 2399 
17035 2570 


284 

297 

274 

219 

246 

303 

269 
264 
276 
293 

375 

376 
364 
368 
447 
382 

380 
344 

381 
373 
385 
482 
171 
233 

270 
256 
263 
218 
226 
306 
346 
336 
276 
218 
274 
283 
306 
311 
281 
300 
139 


25 


Ch. 1-2 












NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: Version: 

NESC-RP- 1.0 
12-00783 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 391 of 461 
Composite Materials Subjected to Pyroshock Loading 


116 

11 

11 

2 

Sandwich 

5/31/2013 

0 

69 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90 o /+45°/-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

20 

117 

11 

11 

2 

Sandwich 

5/31/2013 

0 

9 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

20 

118 

11 

11 

2 

Sandwich 

5/31/2013 

0 

21 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

20 

119 

11 

11 

2 

Sandwich 

5/31/2013 

0 

33 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45°/-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

20 

120 

11 

11 

2 

Sandwich 

5/31/2013 

0 

45 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply bolh feces 

20 

121 1 

12 

14 

2 

Sandwich 

6/28/2013 

0 

57 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply bolh feces 

20 

122 

12 

14 

2 

Sandwich 

6/28/2013 

0 

69 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

20 

123 

12 

14 

2 

Sandwich 

6/28/2013 

0 

9 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

20 

124 

12 

14 

2 

Sandwich 

6/28/2013 

0 

21 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90 o /+45°/-45 o /0 c /0°/ -45°/+45°/90°; 8 
ply bolh feces 

20 

125 

12 

14 

2 

Sandwich 

6/28/2013 

0 

33 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

20 

126 

12 

14 

2 

Sandwich 

6/28/2013 

0 

45 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

20 

127 1 

13 

13 

2 

Sandwich 

7/16/2013 

0 

57 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 


128 

13 

13 

2 

Sandwich 

7/16/2013 

0 

69 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


' 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 


129 

13 

13 

2 

Sandwich 

7/16/2013 

0 

9 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 


130 

13 

13 

2 

Sandwich 

7/16/2013 

0 

21 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90 o /+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 


131 

13 

13 

2 

Sandwich 

7/16/2013 

0 

33 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


132 

13 

13 

2 

Sandwich 

7/16/2013 

0 

45 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


133 1 

14 

12 

2 

Sandwich 

7/17/2013 

0 

57 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 


134 

14 

12 

2 

Sandwich 

7/17/2013 

0 

69 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


’ 

Composite, IM7/TC350 

90 o /+45°/-45 o /0 c /0°/ -45°/+45°/90°; 8 
ply both feces 


135 

14 

12 

2 

Sandwich 

7/17/2013 

0 

9 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 


136 

14 

12 

2 

Sandwich 

7/17/2013 

0 

21 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


137 

14 

12 

2 

Sandwich 

7/17/2013 

0 

33 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0 0 /0 0 / -45°/+45°/90°; 8 
ply both feces 


138 

14 

12 

2 

Sandwich 

7/17/2013 

0 

45 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 



Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


1 39 1 

15 

16 

2 

Sandwich 

7/18/2013 

0 

57 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


140 

15 

16 

2 

Sandwich 

7/18/2013 

0 

69 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 



Composite, IM7/TC350 

90°/+45 0 /-45°/0°/0 0 / -45°/+45°/90°; 8 
ply both feces 


141 

15 

16 

2 

Sandwich 

7/18/2013 

0 

9 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


142 

15 

16 

2 

Sandwich 

7/18/2013 

0 

21 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


143 

15 

16 

2 

Sandwich 

7/18/2013 

0 

33 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 


144 

15 

16 

2 

Sandwich 

7/18/2013 

0 

45 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90 < 7+45‘7-45 < 70°/0‘7 -45°/+45°/90°; 8 
ply both feces 


145 1 

16 

18 

l 2 

Sandwich 

7/23/2013 

0 

57 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


146 

16 

18 

2 

Sandwich 

7/23/2013 

0 

69 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


147 

16 

18 

2 

Sandwich 

7/23/2013 

0 

9 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0 0 /0 0 / -45°/+45°/90°; 8 
ply both feces 


148 

16 

18 

2 

Sandwich 

7/23/2013 

0 

21 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 



Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


149 

16 

18 

2 

Sandwich 

7/23/2013 

0 

33 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


150 

16 

18 

2 

Sandwich 

7/23/2013 

0 

45 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 


151 1 

17 

15 

l 2 

Sandwich 

8/9/2013 

0 

57 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


152 

17 

15 

2 

Sandwich 

8/9/2013 

0 

69 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


153 

17 

15 

2 

Sandwich 

8/9/2013 

0 

9 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


154 

17 

15 

2 

Sandwich 

8/9/2013 

0 

21 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 0 /-45 <> /0°/0 0 / -45°/+45°/90°; 8 
ply both feces 


155 

17 

15 

2 

Sandwich 

8/9/2013 

0 

33 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


156 

17 

15 

2 

Sandwich 

8/9/2013 

0 

45 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 



NESC Request No.: TI-12-00783 


25 1 


2 0 11 

Ch. 3-4 2 

2587 


25 1 

2 0 11 

Ch. 5-6 3 

295 

2061 

25 1 


2 0 11 

Ch. 7-8 4 

326 

3128 

25 1 

2 0 11 

Ch. 9-10 5 

307 

3210 

25 1 


2 0 11 

Ch. 11-12 6 

219 

1778 

25 1 

12 

Ch. 1-2 1 

2957 


25 1 


12 

Ch. 3-4 2 

311 

1719 

25 1 

12 

Ch. 5-6 3 

245 

1701 

25 1 


12 

Ch. 7-8 4 

278 

1930 

25 1 

12 

Ch. 9-10 5 

287 

1940 

25 1 


12 

Ch. 11-12 6 

214 

1533 


13 

Ch. 1-2 1 

4158 




13 

Ch. 3-4 2 

360 

2016 

13 Ch. 5-6 3 

307 

2103 



13 

Ch. 7-8 4 

296 

2369 


13 

Ch. 9-10 5 

348 

1910 



13 

Ch. 11-12 6 

230 

1636 


3 0 14 

Ch. 1-2 1 

2923 

1198 




3 0 14 

Ch. 3-4 2 



3 0 14 

Ch. 5-6 3 

308 

2714 



3 0 14 

Ch. 7-8 4 

340 

2281 


3 0 14 

Ch. 9-10 5 

249 

2145 



3 0 14 

Ch. 11-12 6 

211 

1799 


0 15 

Ch. 1-2 1 

3771 




0 15 

Ch. 3-4 2 

2650 



15 Ch. 5-6 

15 Ch. 7-8 

15 Ch. 9-10 

15 Ch. 11-12 

16 Ch. 1-2 

16 Ch. 3-4 

16 Ch. 5-6 

16 Ch. 7-8 

16 Ch. 9-10 

16 Ch. 11-12 

17 Ch. 1-2 

17 Ch. 3-4 

17 Ch. 5-6 

17 Ch. 7-8 


312 

277 


225 

3152 

1653 


2145 

2577 

2494 

1735 


1704 

1858 

1911 

1593 


2324 

3379 


2587 

2061 

3128 

3210 

1778 

2957 

1719 

1701 

1930 

1940 

1533 

4158 

2016 

2103 


: 


2923 

1198 


2281 

2145 

1799 

3771 

2650 

2145 

2577 

2494 

1735 

2026 

1690 

1704 

1858 

1911 

1593 

3152 

1653 

2324 

3379 

2809 

1934 


0 7.7 

7.7 7.7 11602 


11602 

1 

9333 0 

11602 

479 

173 

1 

14.9 

15.3 

15.3 

15.3 

1067 

10434 

10434 

2 

9120 0 

10434 

295 

209 


13.8 

8.4 

13.8 

8.4 

1021 

8908 

8908 

2 

3758 0 

8908 

309 

190 

1 

15.9 

7 

15.9 

7 

1461 

8097 

8097 

2 

3508 0 

8097 

457 

191 

1 

20.4 

20.1 

20.4 

20.1 

700 

8439 

8439 

2 

4955 0 

8439 

224 

187 

0 

7.8 

7.8 7.8 14557 


14557 

1 

10000 1 

14557 

1862 

262 

1 

13.9 

10.9 

13.9 

10.9 

1219 

9624 

9624 

2 

5129 0 

9624 

1698 

306 

1 

17.7 

10.6 

17.7 

10.6 

1423 

8259 

8259 

2 

4786 0 

8259 

245 

346 

1 

19.5 

10.7 

19.5 

10.7 

1964 

6863 

6863 

2 

1995 0 

6863 

263 

358 

1 

13.7 

10 

13.7 

10 

1051 

8240 

8240 

2 

1972 0 

8240 

1950 

257 

1 

20.4 

15.2 

20.4 

15.2 

624 

7624 

7624 

2 

1778 0 

7624 

1660 

271 

0 7.6 

7.6 7.6 11810 


11810 

1 

10000 1 

1 1810 1 

4467 

145 

1 

17.2 

12 

17.2 

12 

1389 

7534 

7534 

2 

10000 1 

7534 

1905 

190 

1 

18.9 

12.7 

18.9 

12.7 

1479 

6283 

6283 

2 

10000 1 

6283 

240 

169 

1 

19.7 

8.3 

19.7 

8.3 

1283 

4464 

4464 

2 

4121 0 

4464 

257 

185 

1 

14.3 

9.9 

14.3 

9.9 

1000 

5078 

5078 

2 

1950 0 

5078 

1905 

162 

1 

21.2 

13.9 

21.2 

13.9 

397 

5637 

5637 

2 

1841 0 

5637 

1778 

192 

0 6.5 

6.5 

6.5 

13588 


13588 

1 

7328 0 

13588 

933 

260 

0 

10.9 

10.9 

10.9 

11460 


11460 

1 

5129 0 

11460 

955 

250 

1 

16.3 

9.3 

16.3 

9.3 

1781 

13169 

13169 

2 

4842 0 

13169 

275 

255 

1 

13.1 

10.2 

13.1 

10.2 

1285 

8454 

8454 

2 

3846 0 

8454 

316 

209 

1 

17.5 

10.6 

17.5 

10.6 

1499 

9768 

9768 

2 

3467 0 

9768 

479 

191 

1 

21.6 

16.8 

21.6 

16.8 

1575 

11453 

11453 

2 

4786 0 

11453 

214 

444 

0 6.2 

6.2 6.2 16318 

16318 

1 7943 0 

16318 

933 

253 

0 

6.7 

6.7 6.7 11694 


11694 

1 

4121 0 

11694 

955 

241 

1 

17 

9.8 

17 

9.8 

1540 

10038 

10038 

2 

4315 0 

10038 

275 

234 

1 

14.3 

8.5 

14.3 

8.5 

1567 

8181 

8181 

2 

3802 0 

8181 

324 

190 

1 

17.5 

8.4 

17.5 

8.4 

1375 

8493 

8493 

2 

3350 0 

8493 

2188 

184 


21.1 

15.7 

21.1 

15.7 

1362 

9479 

9479 

2 

1995 0 

9479 

214 

388 

0 

9.7 

9.7 9.7 14050 


14050 

1 

10000 1 

14050 

1778 

271 

1 

12.9 

12.1 

12.9 

12.1 j ~ 

1427 

10589 

10589 

2 

1928 0 

10589 

1862 

341 

1 

17.7 

13.2 

17.7 

13.2 

1996 

9001 

9001 

2 

1995 0 

9001 

245 

340 

1 

19.3 

11.2 

19.3 

11.2 

1875 

7201 

7201 

2 

1972 0 

7201 

263 

350 

1 

12.7 

11.8 

12.7 

11.8 

1205 

9232 

9232 

2 

1950 0 

9232 

1905 

292 

1 

19.9 

15.6 

19.9 

15.6 

655 

9354 

9354 

2 

1841 0 

9354 

1698 

322 

0 

8.6 

8.6 

8.6 

14466 

14466 

1 

10000 1 

14466 

1738 

181 

0 

9.2 

9.2 

9.2 

11093 


11093 

1 

4266 0 

11093 

380 

194 


18.1 13.6 

18.1 

13.6 

2197 

8921 

8921 

2 

4121 0 

8921 

288 

255 


15.9 

8.7 

15.9 

8.7 

1705 

9639 

9639 

2 

3846 0 

9639 

316 

221 


20.3 

9.2 

20.3 

9.2 

1255 

9565 

9565 

2 

4677 0 

9565 

2188 

183 

1 

23.4 

15.6 

23.4 

15.6 

991 

8747 

8747 

2 

4467 0 

8747 

219 

270 


17 


Ch. 11-12 


214 











NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: Version: 

NESC-RP- 1.0 
12-00783 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 392 of 461 
Composite Materials Subjected to Pyroshock Loading 


157 

18 

17 

2 

Sandwich 

8/19/2013 0 

57 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

1 



< 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

158 

18 

17 

2 

Sandwich 

8/19/2013 0 

69 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

159 

18 

17 

2 

Sandwich 

8/19/2013 0 

9 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

160 

18 

17 

2 

Sandwich 

8/19/2013 0 

21 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0°/ -45°/+45°/90°; 
ply both feces 

161 

18 

17 

2 

Sandwich 

8/19/2013 0 

33 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

162 

18 

17 

2 

Sandwich 

8/19/2013 0 

45 

1 

10 

Tape 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

1 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

163 

19 

19 

3 

Sever Plate 

10/31/2013 0 

57 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Fabric 

Composite 

0 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

164 

19 

19 

3 

Sever Plate 

10/31/2013 0 

69 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Fabric 

Composite 

0 

0 

0 

0 


Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

165 

19 

19 

3 

Sever Plate 

10/31/2013 0 

9 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Fabric 

Composite 

0 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0 0 / -45°/+45°/90°; 
ply both feces 

166 

19 

19 

3 

Sever Plate 

10/31/2013 0 

21 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Fabric 

Composite 

0 

0 

0 

0 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

167 

19 

19 

3 

Sever Plate 

10/31/2013 0 

33 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Fabric 

Composite 

0 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

168 

19 

19 

3 

Sever Plate 

10/31/2013 0 

45 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Fabric 

Composite 

0 

0 

0 

0 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

169 

20 

20 

3 

Sever Plate 

11/19/2013 0 

57 

1 

22 

Fabric 

Rohacell 

Rohacell - 1 

Fabric 

Composite 

0 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

170 

20 

20 

3 

Sever Plate 

11/19/2013 0 

69 

1 

22 

Fabric 

Rohacell 

Rohacell - 1 

Fabric 

Composite 

0 

0 

0 

1 



’ 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0°/ -45°/+45°/90°; 
ply both feces 

171 

20 

20 

3 

Sever Plate 

11/19/2013 0 

9 

1 

22 

Fabric 

Rohacell 

Rohacell - 1 

Fabric 

Composite 

0 

0 

0 1 

1 

Composite, IM7/TC350 

90 o /+45°/-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

172 

20 

20 

3 

Sever Plate 

11/19/2013 0 

21 

1 

22 

Fabric 

Rohacell 

Rohacell - 1 

Fabric 

Composite 

0 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

173 

20 

20 

3 

Sever Plate 

11/19/2013 0 

33 

1 

22 

Fabric 

Rohacell 

Rohacell - 1 

Fabric 

Composite 

0 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

174 

20 

20 

3 

Sever Plate 

11/19/2013 0 

45 

1 

22 

Fabric 

Rohacell 

Rohacell - 1 

Fabric 

Composite 

0 

0 

0 1 

< 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

181 

22 

22 

3 

Sever Plate 

11/25/2013 0 

57 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90 o /+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

182 

22 

22 

3 

Sever Plate 

11/25/2013 0 

69 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

0 

’ 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

183 

22 

22 

3 

Sever Plate 

11/25/2013 0 

9 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 
ply both feces 

184 

22 

22 

3 

Sever Plate 

11/25/2013 0 

21 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

0 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

185 

22 

22 

3 

Sever Plate 

11/25/2013 0 

33 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

186 

22 

22 

3 

Sever Plate 

11/25/2013 0 

45 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

Aluminum 

1 

0 

0 

0 

1 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0°/ -45°/+45°/90°; 
ply both feces 

175 

21 

21 

3 

Sever Plate 

12/4/2013 0 

57 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 1 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

176 

21 

21 

3 

Sever Plate 

12/4/2013 0 

69 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

177 

21 

21 

3 

Sever Plate 

12/4/2013 0 

9 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

178 

21 

21 

3 

Sever Plate 

12/4/2013 0 

21 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

1 



< 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 
ply both feces 

179 

21 

21 

3 

Sever Plate 

12/4/2013 0 

33 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 
ply both feces 

180 

21 

21 

3 

Sever Plate 

12/4/2013 0 

45 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

90°/+45°/-45°/0°/0°/ -45°/+45°/90°; 
ply both feces 

55 

4R 

4 

1 

Monolithic 

12/12/2013 1 

57 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
27 ply 

56 

4R 

4 

1 

Monolithic 

12/12/2013 1 

69 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 

1 



' 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
27 ply 

57 

4R 

4 

1 

Monolithic 

12/12/2013 1 

9 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
27 ply 

58 

4R 

4 

1 

Monolithic 

12/12/2013 1 

21 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 

1 



’ 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
27 ply 

59 

4R 

4 

1 

Monolithic 

12/12/2013 1 

33 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 

1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
27 ply 

60 

4R 

4 

1 

Monolithic 

12/12/2013 1 

45 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
27 ply 

37 

2R 

2 

1 

Monolithic 

12/16/2013 1 

57 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
18 ply 

38 

2R 

2 

1 

Monolithic 

12/16/2013 1 

69 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

1 



’ 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
18 ply 

39 

2R 

2 

1 

Monolithic 

12/16/2013 1 

9 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
18 ply 

40 

2R 

2 

1 

Monolithic 

12/16/2013 1 

21 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
18 ply 

41 

2R 

2 

1 

Monolithic 

12/16/2013 1 

33 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

1 



1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2 
18 ply 


NESC Request No.: TI-12-00783 



0 

18 

Ch. 1-2 

1 

2447 


2447 

0 

9.7 


9.7 

9.7 

10395 


10395 

' 

5070 

• 

10395 

1778 

169 


0 

18 

Ch. 3-4 

2 


471 

2331 

2331 

1 

14 

10.1 

14 

10.1 

1331 

6624 

6624 

2 

8035 

0 

6624 

2042 

143 


0 

18 

Ch. 5-6 

3 


292 

2282 

2282 

1 

20.4 

11.8 

20.4 

11.8 

1201 

5766 

5766 

2 

7762 

0 

5766 

251 

145 


0 

18 

Ch. 7-8 

4 


292 

2169 

2169 

1 

19.3 

11.2 

19.3 

11.2 

990 

4782 

4782 

2 

5070 

0 

4782 

257 

148 


0 

18 

Ch. 9-10 

5 


405 

1924 

1924 

1 

15.3 

15.8 

15.8 

15.8 

1169 

5308 

5308 

2 

1995 

0 

5308 

1950 

165 


0 

18 

Ch. 11-12 

6 

224 

1701 

1701 

1 

18.1 

13.3 

18.1 

13.3 

315 

4303 

4303 

2 

1972 

0 

4303 

1698 

136 



19 

Ch. 1-2 

1 


607 

3281 

3281 

1 

13.4 

20.9 

20.9 

20.9 

2621 

10742 

10742 

2 

7079 

0 

10742 

646 

236 



19 

Ch. 3-4 

2 


715 

3250 

3250 

1 

10.5 

19.7 

19.7 

19.7 

2112 

8435 

8435 

2 

10000 

1 

8435 

562 

149 



19 

Ch. 5-6 

3 


631 

3408 

3408 

1 

14 

18.7 

18.7 

18.7 

1926 

7950 

7950 

2 

10000 

1 

7950 

525 

146 



19 

Ch. 7-8 

4 


641 

3440 

3440 

1 

8.6 

10 

10 

10 

1321 

7160 

7160 

2 

3548 

0 

7160 

3388 

126 



19 

Ch. 9-10 

5 


551 

3184 

3184 

1 

10.9 

22.6 

22.6 

22.6 

1523 

6428 

6428 

2 

3802 

0 

6428 

537 

157 



19 

Ch. 11-12 

6 


420 

3606 

3606 

1 

13.6 

8.1 

13.6 

8.1 

691 

6138 

6138 

2 

4074 

0 

6138 

2951 

97 



20 

Ch. 1-2 

1 


576 

6320 

6320 

1 

14.6 

8.9 

14.6 

8.9 

3202 

32442 

32442 

2 

9772 

0 

32442 

562 

275 



20 

Ch. 3-4 

2 


489 

3656 

3656 

1 

10.1 

11.3 

11.3 

11.3 

2247 

17874 

17874 

2 

8511 

0 

17874 

468 

284 



20 

Ch. 5-6 

3 


571 

3286 

3286 

1 

10.7 

13.6 

13.6 

13.6 

1555 

14719 

14719 

2 

9016 

0 

14719 

2818 

210 



20 

Ch. 7-8 

4 


549 

2920 

2920 

1 

11.9 

13.8 

13.8 

13.8 

1794 

8905 

8905 

2 

8414 

0 

8905 

537 

194 



20 

Ch. 9-10 

5 


472 

2640 

2640 

1 

12.5 

21.5 

21.5 

21.5 

2576 

7233 

7233 

2 

7943 

0 

7233 

468 

322 



20 

Ch. 11-12 

6 


266 

1597 

1597 

1 

20.5 

19.5 

20.5 

19.5 

772 

6167 

6167 

2 

3715 

0 

6167 

219 

107 


0 

22 

Ch. 1-2 

1 


331 

1998 

1998 

1 

17.2 

17.1 

17.2 

17.1 

513 

10707 

10707 

2 

10000 

1 

10707 

2042 

261 


0 

22 

Ch. 3-4 

2 


392 

2253 

2253 


14.8 

15 

15 

15 

830 

8661 

8661 

2 

10000 

1 

8661 

2042 

193 


0 

22 

Ch. 5-6 

3 


308 

2093 

2093 

' 

18.9 

17 

18.9 

17 

776 

6811 

6811 

2 

10000 

1 

6811 

1995 

170 


0 

22 

Ch. 7-8 

4 


313 

1844 

1844 

' 

16.9 

19.6 

19.6 

19.6 

626 

5007 

5007 

2 

2188 

0 

5007 

1905 

146 


0 

22 

Ch. 9-10 

5 


443 

1865 

1865 


12.6 

21.4 

21.4 

21.4 

756 

4924 

4924 

2 

1972 

0 

4924 

1905 

155 


0 

22 

Ch. 11-12 

6 


253 

1956 

1956 


21 16.2 

21 

16.2 

447 

5014 

5014 

2 

2089 

0 

5014 

2042 

148 



21 

Ch. 1-2 

1 


2878 


2878 

0 

8.8 

8.8 

8.8 

15533 


15533 

1 

10000 1 

15533 

1738 

233 



21 

Ch. 3-4 

2 


1761 


1761 

0 

9 , 

9, 

9.2 

10938 

1093a 

1 

9886 

0 

10938 

1995 

226 



21 

Ch. 5-6 

3 

■ 

361 

2225 

2225 


17.4 

13.7 

17.4 

13.7 

2236 

10912 

10912 

2 

4315 

0 

10912 

288 

219 



21 

Ch. 7-8 

4 


346 

2234 

2234 


14.3 

11.5 

14.3 

11.5 

1105 

7992 

7992 

2 

3846 

0 

7992 

1738 

172 



21 

Ch. 9-10 

5 


481 

2393 

2393 


10.4 

10.8 

10.8 

10.8 

1471 

8322 

8322 

2 

3589 

0 

8322 

2188 

198 



21 

Ch. 11-12 

6 


222 

1948 

1948 


22.5 

15.2 

22.5 

15.2 

842 

10013 

10013 

2 

2344 

0 

10013 

1995 

285 

12/17/2012 


4R 

Ch. 1-2 

1 


3141 


3141 

0 7.2 


7.2 7.2 

12188 


12188 

1 

6531 

0 

12188 

977 

186 

12/17/2012 


4R 

Ch. 3-4 

2 


2708 


2708 

0 

7.9 


7.9 7.9 

12597 


12597 

1 

9661 

0 

12597 

1202 

216 

12/17/2012 


4R 

Ch. 5-6 

3 


1576 

2768 


,676 

0 

11.6 


11.6 

11.6 

12111 


12111 

1 

6683 

0 

12111 

1698 

219 

12/17/2012 


4R 

Ch. 7-8 

4 



2768 

0 

8.9 


8.9 

8.9 

11301 


11301 

1 

6026 

0 

11301 

1514 

178 

12/17/2012 


4R 

Ch. 9-10 

5 


2623 


2623 

0 7.3 


7.3 

7.3 

11004 


11004 

1 

6237 

0 

11004 

1318 

223 

12/17/2012 


4R 

Ch. 11-12 

6 

246 

2685 

2685 


19.8 

11.3 

19.8 

11.3 

637 

15187 

15187 

2 

6095 

0 

15187 

2188 

176 

11/28/2012 


2R 

Ch. 1-2 

1 


680 

3355 

3355 

1 

10.8 

28.3 

28.3 

28.3 

5837 

14498 

14498 

2 

9886 

0 

14498 

692 

311 

11/28/2012 


2R 

Ch. 3-4 

2 

2284 

1912 

2284 

0 

8.9 


8.9 

8.9 

15403 


15403 

1 

5433 

0 

15403 

891 

268 

11/28/2012 


2R 

Ch. 5-6 

3 

1912 

0 

9.5 


9.5 

9.5 

13801 


13801 

1 

5623 

0 

13801 

955 

305 

11/28/2012 


2R 

Ch. 7-8 

4 


1229 

3203 

3203 

1 

6.9 

17 

17 

17 

5701 

14176 

14176 

2 

3467 

0 

14176 

1096 

290 

11/28/2012 


2R 

Ch. 9-10 

5 

■ 

266 

3568 

3568 

1 

15.6 

5.8 

15.6 

5.8 

1842 

14959 

14959 

2 

3548 

0 

14959 

245 

320 















NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: Version: 

NESC-RP- 1.0 
12-00783 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 393 of 461 
Composite Materials Subjected to Pyroshock Loading 


42 

2R 

2 

1 

Monolithic 

12/16/2013 


45 

0.2 

22 

Fabric 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
18 ply 

205 

26 

26 

3 

Sever Plate 

12/18/2013 

0 

57 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Tape Composite 

0 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45 0 /0 0 /0 0 / -45°/+45°/90°; 8 
ply both feces 

206 

26 

26 

3 

Sever Plate 

12/18/2013 

0 

69 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Tape Composite 

0 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

207 

26 

26 

3 

Sever Plate 

12/18/2013 

0 

9 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Tape Composite 

» 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

208 

26 

26 

3 

Sever Plate 

12/18/2013 

0 

21 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Tape Composite 

0 

0 

0 1 



Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

209 

26 

26 

3 

Sever Plate 

12/18/2013 

0 

33 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Tape Composite 

0 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0 °/0°/ -45°/+45°/90°; 8 
ply both feces 

210 

26 

26 

3 

Sever Plate 

12/18/2013 

0 

45 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

Tape Composite 

0 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

103 

10R 

10 

1 

Monolithic 

1/16/2014 

1 

57 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

104 

10R 

10 

1 

Monolitoic 

1/16/2014 

1 

69 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

0 



Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

105 

10R 

10 

11 1 la 

Monolithic 

1/16/2014 

1 

9 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

106 

10R 

10 

i 

Monolitoic 

1/16/2014 

1 

21 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

0 



Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

107 

10R 

10 

i 

Monolithic 

1/16/2014 

1 

33 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

• 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

108 

10R 

10 

i 

Monolithic 

1/16/2014 

1 

45 

0.2 

10 

Tape 

Monolithic 

Monolithic - 0.2 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
38 ply 

91 

9R 

9 

i 

Monolithic 

1/23/2014 1 

57 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

92 

9R 

9 

i 

Monolithic 

1/23/2014 

1 

69 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 


' 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

93 

9R 

9 

i 

Monolithic 

1/23/2014 

1 

9 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

94 

9R 

9 

i 

Monolithic 

1/23/2014 

1 

21 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

95 

9R 

9 

i 

Monolithic 

1/23/2014 

1 

33 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

96 

9R 

9 

i 

Monolithic 

1/23/2014 

1 

45 

0.3 

22 

Tape 

Monolithic 

Monolithic - 0.3 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
54 ply 

271 

28 

28 

3 

Sever Plate 

1/24/2014 

0 

57 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Tape Composite 

0 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

272 

28 

28 

3 

Sever Plate 

1/24/2014 

0 

69 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Tape Composite 

0 

0 

0 

0 



Composite, IM7/TC350 

90 < 7+45‘7-45 < 70°/0‘7 -45°/+45°/90°; 8 
ply both feces 

273 

28 

28 

3 

Sever Plate 

1/24/2014 

0 

9 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Tape Composite 

• 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

274 

28 

28 

3 

Sever Plate 

1/24/2014 

0 

21 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Tape Composite 

0 

0 

0 

0 


' 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

275 

28 

28 

3 

Sever Plate 

1/24/2014 

0 

33 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Tape Composite 

0 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 0 /-45°/0°/0 0 / -45°/+45°/90°; 8 
ply both feces 

276 

28 

28 

3 

Sever Plate 

1/24/2014 

0 

• 

1 

10 

Tape 

Al Honey 

Al Honey - 1 

Tape Composite 

0 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

187 

23 

23 

3 

Sever Plate 

4/18/2014 

0 

57 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

188 

23 

23 

3 

Sever Plate 

4/18/2014 

0 

69 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 



Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

189 

23 

23 

3 

Sever Plate 

4/18/2014 

0 

9 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

190 

23 

23 

3 

Sever Plate 

4/18/2014 

0 

21 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90 o /+45°/-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

191 

23 

23 

3 

Sever Plate 

4/18/2014 

0 

33 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

Aluminum 

1 

0 

0 

0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 


NESC Request No.: TI-12-00783 


11/28/2012 

2R 

Ch. 11-12 

6 

303 

2231 


2231 

1 

17.1 

15.7 

17.1 

15.7 

1949 

15046 

15046 

2 

4786 

0 

15046 

275 

249 


26 

Ch. 1-2 

1 

311 

3300 


3300 

1 

20.5 

12.8 

20.5 

12.8 

1663 

7476 

7476 

2 

6310 

0 

7476 

229 

145 


26 

Ch. 3-4 

2 

445 

2872 


2872 

1 

11.6 

8.2 

11.6 

8.2 

1256 

6938 

6938 

2 

3631 

0 

6938 

468 

150 


26 

Ch. 5-6 

3 

336 

3511 


3511 

1 

15.4 

6.4 

15.4 

6.4 

1377 

6832 

6832 

2 

4624 

0 

6832 

437 

190 


26 

Ch. 7-8 

4 

536 

2982 


2982 

1 

10.1 

7.9 

10.1 

7.9 

1508 

5689 

5689 

2 

3715 

0 

5689 

589 

143 


26 

Ch. 9-10 

5 

400 

3109 


3109 

1 

12 

5.8 

12 

5.8 

1103 

4816 

4816 

2 

3589 

0 

4816 

490 

136 


26 

Ch. 11-12 

6 

265 

1846 


1846 

1 

21.3 

14.5 

21.3 

14.5 

855 

5860 

5860 

2 

4315 

0 

5860 

1778 

125 


10R 

Ch. 1-2 

1 

843 


843 

0 

15.4 


15.4 

15.4 

9328 


9328 

1 

4416 

0 

9328 

457 

234 


10R 

Ch. 3-4 

2 

744 



744 

0 

1* 


15.7 

15.7 

9291 


9291 

1 

10000 1 

9291 

468 

345 


10R 

Ch. 5-6 

3 

1016 



1016 

0 

13.7 


13.7 

13.7 

12158 


12158 

1 

9772 

0 

12158 

479 

279 


10R 

Ch. 7-8 

4 

1712 



1712 

0 

8.6 


8.6 

8.6 

9621 


9621 

1 

4266 

0 

9621 

1288 

301 


10R 

Ch. 9-10 

5 

682 



682 

0 

16.1 


16.1 

16.1 

10153 


10153 

1 

5129 

0 

10153 

575 

258 


10R 

Ch. 11-12 

6 

803 


803 

0 

20.1 


20.1 

20.1 

16717 


16717 

1 

4677 

0 

16717 

562 

343 


9R 

Ch. 1-2 

1 

2143 



2143 

0 

7.1 


7.1 

7.1 

10921 


10921 

1 

10000 1 

10921 

1514 

216 


9R 

Ch. 3-4 

2 

2080 



2080 

0 

8.8 


8.8 

8.8 

15926 


15926 

1 

9886 

0 

15926 

1413 

226 


9R 

Ch. 5-6 

3 

1241 



1241 

0 

11.9 


11.9 

11.9 

13369 


13369 

1 

9661 

0 

13369 

1585 

245 


9R 

Ch. 7-8 

4 

2114 



2114 

0 

8.3 


8.3 

8.3 

10124 


10124 

1 

6166 

0 

10124 

1288 

245 


9R 

Ch. 9-10 

5 

1111 



1111 

0 

12.3 


12.3 

12.3 

12541 


12541 

1 

5957 

0 

12541 

1514 

193 


9R 

Ch. 11-12 

6 

1055 



1055 

0 

13.6 


13.6 

13.6 

13214 


13214 

1 

6761 

0 

13214 

891 

195 

Some delamination of the 32 quasi-isotropic tape 
ply LSC panel. 

28 

Ch. 1-2 

1 

857 

3806 


3806 

1 

14.5 

9.9 

14.5 

9.9 

3428 

10071 

10071 

2 

5495 

0 

10071 

977 

160 

Some delamination of the 32 quasi-isotropic tape 
ply LSC panel. 

28 

Ch. 3-4 

2 

328 

2852 


2852 

1 

19.1 

11.8 

19.1 

11.8 

2258 

10130 

10130 

2 

4315 

0 

10130 

3388 

160 

Some delamination of the 32 quasi-isotropic tape 
ply LSC panel. 

28 

Ch. 5-6 

3 

313 

3394 


3394 

1 

21.6 

9.7 

21.6 

9.7 

1978 

9601 

9601 

2 

4571 

0 

9601 

525 

147 

Some delamination of the 32 quasi-isotropic tape 
ply LSC panel. 

28 

Ch. 7-8 

4 

681 

2712 


2712 

1 

10.8 

10.1 

10.8 

10.1 

1738 

7848 

7848 

2 

4842 

0 

7848 

2344 

141 

Some delamination of the 32 quasi-isotropic tape 
ply LSC panel. 

28 

Ch. 9-10 

5 

299 

2848 


2848 

1 

17.2 

7.9 

17.2 

7.9 

1157 

6619 

6619 

2 

3350 

0 

6619 

2344 

135 

Some delamination of the 32 quasi-isotropic tape 
ply LSC panel. 

28 

Ch. 11-12 

6 

285 

2241 


2241 

1 

19 

13.2 

19 

13.2 

606 

8164 

8164 

2 

4842 

0 

8164 

2138 

141 

Note on this test Prior to conducing the last 10 gpf 
test a modificaion to the standoff shims is going to 
be introduced to increase the shelf width by 5 to 8 
mils to ensure the legs of the LSC are firmly seated 
on the standoff shim. 

23 

Ch. 1-2 

1 

451 

3876 


3876 

1 

14.4 

10.8 

14.4 

10.8 

776 

13582 

13582 

2 

4266 

0 

13582 

4169 

197 

Note on this test Prior to conducing the last 10 gpf 
test a modilcalon to the standoff shims is going to 
be introduced to increase the shelf width by 5 to 8 
mils to ensure the legs of the LSC are Irmly seated 
on the standoff shim. 

23 

Ch. 3-4 

2 

416 

2854 


2854 

1 

8.6 

15.9 

15.9 

15.9 

626 

11327 

11327 

2 

10000 

1 

11327 

3890 

156 

Note on this test Prior to conducing the last 10 gpf 
test a modilcalon to the standoff shims is going to 
be introduced to increase the shelf width by 5 to 8 
mils to ensure the legs of the LSC are firmly seated 
on the standoff shim. 

23 

Ch. 5-6 

3 

339 

2969 


2969 

1 

14 

13.6 

14 

13.6 

862 

8538 

8538 

2 

10000 

1 

8538 

3162 

139 

Note on this test Prior to conducing the last 10 gpf 
test a modilcalon to the standoff shims is going to 
be introduced to increase the shelf width by 5 to 8 
mils to ensure toe legs of toe LSC are Irmly seated 
on toe standoff shim. 

23 

Ch. 7-8 

4 

361 

3376 


3376 

1 

12 

10.1 

12 

10.1 

803 

8628 

8628 

2 

10000 

1 

8628 

324 

125 

Note on this test Prior to conducing toe last 10 gpf 
test a modilcalon to toe standoff shims is going to 
be introduced to increase toe shelf width by 5 to 8 
mils to ensure toe legs of toe LSC are Irmly seated 
on toe standoff shim. 

23 

Ch. 9-10 

5 

276 

3700 


3700 

1 

19.1 

10.1 

19.1 

10.1 

986 

7586 

7586 

2 

4074 

0 

7586 

4074 

114 












NASA Engineering and Safety Center 
Technical Assessment Report 


Document #: Version: 

NESC-RP- 1.0 
12-00783 


Title: Page #: 

Empirical Model Development for Predicting Shock Response on 394 of 461 
Composite Materials Subjected to Pyroshock Loading 


192 

23 

23 

3 

Sever Plate 

4/18/2014 

0 

45 

1 

10 

Fabric 

Al Honey 

Al Honey - 1 

193 1 

24 

24 

3 

Sever Plate 

4/22/2014 

0 

57 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

194 

24 

24 

3 

Sever Plate 

4/22/2014 

0 

69 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

195 

24 

24 

3 

Sever Plate 

4/22/2014 

0 

9 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

196 

24 

24 

3 

Sever Plate 

4/22/2014 

0 

21 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

197 

24 

24 

3 

Sever Plate 

4/22/2014 

0 

33 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

198 

24 

24 

3 

Sever Plate 

4/22/2014 

0 

45 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

199 1 

25 

25 

3 

Sever Plate 

6/10/2014 

0 

57 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

200 

25 

25 

3 

Sever Plate 

6/10/2014 

0 

69 

i 

22 

Fabric 

Al Honey 

Al Honey - 1 

201 

25 

25 

3 

Sever Plate 

6/10/2014 

0 

9 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

202 

25 

25 

3 

Sever Plate 

6/10/2014 

0 

21 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

203 

25 

25 

3 

Sever Plate 

6/10/2014 

0 

33 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

204 

25 

25 

3 

Sever Plate 

6/10/2014 

0 

45 

1 

22 

Fabric 

Al Honey 

Al Honey - 1 

277 1 

27 

27 

3 

Sever Plate 

6/11/2014 

0 

57 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

278 

27 

27 

3 

Sever Plate 

6/11/2014 

0 

69 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

279 

27 

27 

3 

Sever Plate 

6/11/2014 

0 

9 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

280 

27 

27 

3 

Sever Plate 

6/11/2014 

0 

21 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

281 

27 

27 

3 

Sever Plate 

6/11/2014 

0 

33 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

282 

27 

27 

3 

Sever Plate 

6/11/2014 

0 

45 

1 

10 

Fabric 

Rohacell 

Rohacell - 1 

235 1 

A05 

17 

4 

Acoustic Foam 

8/20/2014 

1 

57 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

236 

A05 

17 

4 

Acoustic Foam 

8/20/2014 

1 

69 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

237 

A05 

17 

4 

Acoustic Foam 

8/20/2014 1 

9 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

238 

A05 

17 

4 

Acoustic Foam 

8/20/2014 

1 

21 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

239 

A05 

17 

4 

Acoustic Foam 

8/20/2014 

1 

33 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

240 

A05 

17 

4 

Acoustic Foam 

8/20/2014 

1 

45 

1 

22 

Tape 

Rohacell 

Rohacell - 1 

265 1 

A10 

12 

4 

Acoustic Foam 

8/21/2014 

1 

57 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

266 

A10 

12 

4 

Acoustic Foam 

8/21/2014 

1 

69 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

267 

A10 

12 

4 

Acoustic Foam 

8/21/2014 

1 

9 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

268 

A10 

12 

4 

Acoustic Foam 

8/21/2014 

1 

21 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

269 

A10 

12 

4 

Acoustic Foam 

8/21/2014 1 

33 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

270 

A10 

12 

4 

Acoustic Foam 

8/21/2014 

1 

45 

1 

22 

Tape 

Al Honey 

Al Honey - 1 

211 1 

A01 

8 

4 

Acoustic Foam 

8/25/2014 

1 

57 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.: 

212 

A01 

8 

4 

Acoustic Foam 

8/25/2014 1 

69 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.: 

213 

A01 

8 

4 

Acoustic Foam 

8/25/2014 

1 

9 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.0 

214 

A01 

8 

4 

Acousfic Foam 

8/25/2014 

1 

21 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.0 

215 

A01 

8 

4 

Acoustic Foam 

8/25/2014 1 

33 

0.3 

22 

Fabric 

Monolithic 

Monolithic - 0.0 


Aluminum 

Aluminum 

1 

0 

0 0 


1 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

1 

0 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

Aluminum 

1 

0 

0 1 


1 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -457+45790°; 8 
ply both feces 

1 

0 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

Aluminum 

1 

0 

0 1 


1 

1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

1 

0 

0 1 


Composite, IM7/TC350 

907+457-4570707 -457+45790°; 8 
ply both feces 

Fabric 

Composite 

Fabric 

Composite 

Fabric 

Composite 

Fabric 

Composite 

0 

0 

0 1 


1 

Composite, IM7/TC350 

90 o /+45°/-45°/0°/0°/ -457+45790°; 8 
ply both feces 

0 

0 

0 1 


1 

1 

Composite, IM7/TC350 

90 °/+45 o /-45 o / 0°70 o / -457+45790°; 8 
ply both feces 

0 

0 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

0 

0 

0 1 



Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

Fabric 

Composite 

Fabric 

Composite 

Fabric 

Composite 

Fabric 

Composite 

0 

0 

0 1 


1 

Composite, IM7/TC350 

90°/+45°/-45°/0 °/0°/ -457+45790°; 8 
ply both feces 

0 

0 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -457+45790°; 8 
ply both feces 

0 

0 

0 0 


: 

Composite, IM7/TC350 

90 o /+45°/-45°/0°/0°/ -457+45790°; 8 
ply both feces 

0 

0 

0 0 


Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

Fabric 

Composite 

Fabric 

Composite 

Fabric 

Composite 

Fabric 

Composite 

0 

0 

0 0 


1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

0 

0 

0 0 


1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

0 

0 

0 0 


Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

0 

0 

0 0 



Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

Aluminum 

1 

0 

0 1 


1 

1 

Composite, IM7/TC350 

90 o /+45°/-45°/0°/0°/ -457+45790°; 8 
ply both feces 

1 

0 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

907+457-4570707 -45°/+45°/90°; 8 
ply both feces 

Aluminum 

Aluminum 

1 

0 

0 1 


' 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

1 

0 

0 1 


Composite, IM7/TC350 

90 o /+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

1 

0 

0 1 


' 

1 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -457+45790°; 8 
ply both feces 

Aluminum 

Aluminum 

1 

1 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

1 

1 

0 1 


Composite, IM7/TC350 

90°/+45 o /-45 o /0 o /0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

Aluminum 

1 

1 

0 1 


1 

1 

Composite, IM7/TC350 

90°/+45 o /-45°/0°/0°/ -45°/+45°/90°; 8 
ply both feces 

1 

1 

0 1 


Composite, IM7/TC350 

907+457-4570707 -457+45790°; 8 
ply both feces 

Aluminum 

1 

1 

0 1 


1 

Composite, IM7/TC350 

90 o /+45°/-45°/0°/0°/ -457+45790°; 8 
ply both feces 

Aluminum 

1 

1 

0 1 


1 

1 

Composite, IM7/TC350 

90°/+45 o /-45 o /0°/0°/ -45°/+45°/90°; 8 
ply both feces 

Aluminum 

1 

0 

0 1 


Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

Aluminum 

Aluminum 

1 

0 

0 1 


1 

' 

Composite, IM7/TC350 

+45°/-45°; 0° (2x); +45°/-45°; 90° (2x); 
27 ply 

1 

0 

0 1 


Composite, IM7/TC350 

+45°/-45°; 0° (2x); +457-45°; 90° (2x); 
27 ply 

Aluminum 

1 

0 

0 1 


1 

Composite, IM7/TC350 

+457-45°; 0° (2x); +457-45°; 90° (2x); 
27 ply 


NESC Request No.: TI-12-00783 


Note on this test Prior to conducting the last 10 gpf 
test a modification to the standoff shims is going to 
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Note on this test: Prior to conducting the last 10 gpf test a 
modification to the standoff shims is going to be introduced to 
increase the shelf width by 5 to 8 mils to ensure the legs of the LSC 
are firmly seated on the standoff shim. 
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Variable 

SRS1 



Transformation 

log(SRSI) 



Table 

SRS Plot Points 



Model File 

150115 1627 SRS1 Dist3, Dist2 x TT split-plotjrp 



Excluded Values 

Tests 27, 28 not used in model creation; used as confirmation points. 


Reason for Exclusions 








Model 

Baseline 

Exp( 




4.58252882781051 + -0.00155145073510171 ((:Distance fr 



Mateh( :Name( "Type - Thick" ), 




Al Honey - 1, -0.331779574313124, 




Rohacell - 1,-0.236470368298261, 




Aluminum - 0.187, -0.0339738031050941, 




Monolilhic- 0.2, 0.772626838077598, 




Monolithic - 0.3, -0.1 70403092361 1 1 9, 








) + ((:Distance from LSC - 39) / 30) * (((:Distance from LSC - 



0.111 656869712595) + ((:Distance from LSC - 39) / 30) * ((( 
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Monolithic - 0.3, 0.263974292674489, 
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Table of Estimates 

Average of Pred Formula SRS1 2 
Type -Thick 

Distance from LSC 3 

9 21 33 45 57 69 



Al Honey - 1 

116.0 88.8 83.8 83.1 75.5 56.1 



Aluminum - 0.187 

118.8 96.4 93.6 94.7 87.1 63.5 



Monolithic - 0.2 

179.5 184.3 197.6 191.8 146.9 78.1 



Monolithic - 0.3 

130.6 91.0 81.0 80.1 76.6 62.0 



Rohacell - 1 

101.7 79.9 76.5 76.6 69.9 51.2 
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Variance Components Worksheet 

T ransformed variable. T able for charts 


Random Effect 

D Var Rati D Var Componenfl Std ErrcQ 95% LoweQ 95% Upper Q Pet of Total Q Columnl D 
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CORRECT ROW NAMES HERE 
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Panel No 
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Variance 
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(Calculated using transformed response variable) 
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Figure Cl. Summary of Results - Test Configuration and Associated Data 
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